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SUMMARY

A prototype system has been assembled to establish the feasibility of performing

assembly verification using advanced non-film radiographic techniques. The

equipment has been configured to provide real time X-ray radiography, digital

image enhancement, remote part positioning, and computer-aided inspection.

Real time X-ray techniques have been applied to an inert ROLAND missile which

was assembled for this purpose. When viewing parts of relatively uniform

thickness, an X-ray image intensifier coupled to a vidicon camera provides
adequate sensitivity for configuration inspection applications. However, when a

part has very thick areas next to very thin areas, the high energies required to
inspect the thick areas allow sufficient energy levels in the thin areas to blind or

damage some vidicon cameras. Applications of this nature require use of a

different camera system, such as a fluorescent screen and an isocon camera.

Provisions for remote control of part motion are necessary to take full advantage

of real time radiography. A prototype part manipulation table and control unit has

been assembled to perform remote part positioning either manually or by a

computer.

When higher resolution than provided by the real time system is required, the use

of image processing is indicated to increase the image contrast and detail

sharpness. A broad range of digital image processing techniques has been

examined. Techniques found advantageous were video frame averaging, contrast

modification, gray level slicing, Laplacian and gradient edge enhancement, and

pseudocolor. Useful evaluation aids included split screen for comparison of two
images and profile and histogram graphics. The evaluation has produced an

optimized image processing sequence for each critical inspection area on the

ROLAND missile.

A computer-aided inspection system has been developed to perform parts position-

ing, image enhancement sequences, and records storage and retrieval. The final

acceptance decisions are made by the operator. Cost/benefit studies indicate that

high volume manufacturing applications could benefit from computer-aided inspec-

tion procedures as well as image processing techniques.
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Image storage techniques have been evaluated with respect to cost, quality, and

ease of retrieval. High density digital magnetic tape is the preferred choice.

However, for applications not requiring a computer for image processing or records

management, video tape provides an adequate image storage medium.

As a result of this project it has been concluded that real time X-ray should be

implemented into all inspection facilities performing radiographic assembly verifi-

cation (e.g., ROL AND). In addition, it has been determined that development of

systems with higher resolution and sensitivities would make possible wider applica-

tion of this technique, resulting in the replacement of most film-based radiography.
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1.0 INTRODUCTION

Many products, such as the ROLAND missile, must pass an X-ray inspection prior

to release from the manufacturer. This is to assure that all internal parts are
present and assembled correctly. Without verification of internal structure by

radiographic inspection, a defective missile could be deployed. Such a missile

could malfunction and potentially cause catastrophic failure.

Radiographic examination of critical low-rate-production components and assem-
blies traditionally has made use of film processing methodology. The use of film-

based methods is prohibitive for high rate production due to the high labor and film

costs and excessive flow time. The development of a non-film radiographic

inspection method was clearly necessary to reduce the costs of assembly verifica-

tion of high volume products.

Fluoroscopy offers the best potential to replace conventional film radiography.

Applications of real time systems have been limited because the X-ray image is
generally of lower quality than film. Low sensitivity has been a major drawback in

applications requiring detection of very small flaws, but when examination

requirements are primarily related to hardware configuration, spatial resolution is

of lesser importance.

The purpose of the project has been to develop and demonstrate a prototype non-

film radiographic method for verifying the configuration of large, complex parts.
The ROLAND missile final assembly inspection was chosen as the target applica-

tion for this project, although the techniques developed could be used for

inspecting the internal configuration of any complex missile or part.

Recent improvements in fluoroscopic screens, electro-optical imaging devices and
image processing technology have substantially reduced the gap between film and

direct-viewing systems. The improved technology has made it feasible to develop a

non-film system for examination of ROLAND hardware which will meet inspection

requirements at a significantly lower cost, ultimately resulting in greater relia-

bility due to the capability for more complete inspection coverage.

3

I-J



A real time fluoroscopic X-ray inspection system has been developed to meet the

goals of reduced cost and flow time. The concept of real time X-ray is shown in

Figure 1.0-1. The X-rays which pass through the test part fall on a fluoroscopic

screen instead of a photosensitive X-ray film. The fluoroscopic screen converts

the X-rays to visible light, and a camera transmits the image to a remote monitor.

Remote control of part motion allows the operator to inspect the part at every

angle and position. The real time image may be digitized so that image

enhancement techniques can be performed upon it. The digitized image may be
saved on a magnetic tape or disc associated with a computer system. Automatic

control of parts positioning and image processing allows a computer-aided inspec-

tion scheme to be used. With this system, techniques have been developed that

could be applied to final assembly verification of the ROLAND missile.

It is estimated that a cost reduction of 8:1 and flow time reduction of 5:1 could be

achieved through the implementation of non-film methods. For the ROLAND

missile this would result in a savings of over $1.1 million based on a production of

10,000 units.

X-RAY OBJECT I CAMERA REMOTE
SOURCE IMONITOR

FLUORESCENT
SCREEN

REPLACES FILM

FIGURE 1.o.1 REAL TIME RADIOGRAPHY - CONCEPT
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2.0 SCOPE OF WORK

The scope of this project covers the evaluation of three areas: real time X-ray,
image processing, and computer-aided inspection. The real time X-ray system
includes a fluoroscopic image intensifier tube, an antimony trisulfide vidicon
camera, a TV monitor, and a rem otel y-con trolled part manipulation table. Digital
image processing was executed under control of a computer system, and was
performed on digitized images. The computer-aided inspection system controls
routine procedures, such as part positioning, image processing sequences, and
storage and retrieval of records and images. Computerized decision-making was
not investigated and did not fall within the scope of this project.

The prototype inspection system was applied to assembly verification of the
ROLAND missile propulsion unit. Since this inspection was the target application
for the project, care was taken to assure that all ROLAND radiographic inspection
requirements could be met.

The major program milestones and their interrelationships are diagrammed in
Figure 2.0-1. After the real time imaging system was assembled, part manipula-
tion and image processing systems were added. A prototype computer-aided
evaluating inspection system was then developed. Optimization of the real-time
images of image processing techniques, and determination of the best testing
procedure for the computer-aided inspection were accomplished. It was then
possible to perform a cost/benefit analysis for these systems. An industry
demonstration was given on September 17 and 18, 1980.
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3.0 EQUIPMENT DESCRIPTION

To assure a high probability of success, the equipment selected was that which met

the highest possible standards consistent with return on investment rationale of a 2

year payback. Figure 3.0-1 shows a block diagram of the overall system. The

individual items are described below:

I. X-Ray Generator, Model MCN321, Philips Electronic Instruments, Inc.

2. X-Ray-to-Visible Light Converter and Intensifier, Dynascope Models 22D20R

and 17D20, Machlett Laboratories, Inc.

3. Video Camera, Model LSV- 1, Sierra Scientific Corp.

4. Video Monitor, Model SNA-24R, CONRAC Corp.

5. Image Processor, Model 70/E, Stanford Technology Corp.

6.1 Image Processor, Computer Interface, Boeing Aerospace Co.

7. Computer System-Model 550, Prime Computer Inc.

8. Parts Control-Computer Interface, Boeing Aerospace Co.

9. Parts Control, Boeing Aerospace Co.

A ROLAND missile booster and sustainer motor section was assembled with inert

grains for use during the project. The inert grains were machined from solid

polyvinyl chloride (PVC) rods to simulate actual grains in dimensional stability and

optical density and uniformity. However, these inert grains were not coated to

simulate an inhibitor as this would have been cost prohibitive and that requirement

can be met when the system is implemented.

3.1 MECHANICAL EQUIPMENT

The real time X-ray mechanical equipment has been assembled to permit a

complete examination of the ROLAND missile., The part manipulation table

(Figure 3.1- 1) supports the missile at each end. The table was constructed with

three degrees of freedom: longitudinal, transverse, and rotational. The longitud-

inal and transverse movements permit a full scan of the missile over the total

length and width while it is continuously rotated. A remotely controlled lead shield

(Figure 3.1-2) permits selective examination of small areas and reduces scattered

7
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FIGURE 3.1-1 PART MANIPULATION TABLE

FIGURE 3.1-2 LEAD SHIELDING
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X-rays, improving sensitivity. The X-ray tube height can be adjusted to achieve a

source-to-fluorescent-screen distance of up to 210 cm (Figure 3.1-3). All

movements are electrically controlled and can be remotely adjusted.

The prototype system enables the missile to be manipulated, allowing evaluation of

all of the defined inspection locations. Motor drive systems were installed to allow

automatic positioning of the missile simulating actual production testing opera-

tions. Radiography was performed vertically in the prototype system to comply

with safety regulations for the particular facility. Modification of the mechanical

system will be accomplished during the production implementation to accommo-

date horizontal radiography.

X-RAY SOURCE

PART MANIPULATION TABLE

IMAGE INTENSIFIER

FIGURE 3.1-3 X-RAY SOURCE AND IMAGE INTENSIFIER CONFIGURATION
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3.2 REAL TIME RADIOGRAPHIC EQUIPMENT

The equipment necessary for real time radiography, in addition to a source of

X-rays, falls into two categories: (1) the conversion of X-ray light to visible light,

and (2) the viewing of the converted radiation.

Fluorescent screens convert X-ray light to visible light. They are made from a

variety of materials, and are generally designed for specific applications. X-ray

image intensifiers contain a fluorescent material but amplify the light output by

several thousand times. As a result of the intensification, however, the image

contrast is significantly reduced, resulting in a lower dynamic range than that of

fluorescent screens.

Direct viewing of a fluorescent screen or image intensifier is not practical because

of the geometry, radiation hazard, and low light level. A video camera and remote

monitor is a convenient system for viewing the visible image. There are two video

tubes commonly used in this application: vidicon and isocon. The vidicon is an

inexpensive tube but has low sensitivity and dynamic range and is blinded by high

light levels. The much more expensive isocon tube has high sensitivity and a wide

dynamic range. A Sierra Scientific Corp. Model LSV-1 video camera with a

antimony trisulfide vidicon tube was used during this study because of availability

and cost.

Two image intensifiers were utilized at different times, Machlett Laboratories,

Inc. Models 22D20R and 17D20. The camera and intensifier were optically coupled

by two KOWA fixed focus lenses, both 42 mm @ f/l.I.

3.3 IMAGE PROCESSOR

The minimum requirements established for this system are as follows:

1. Video input: Analog to digital converter, 8-bit resolution, 10 MHz sample rate

minimum.

2. Video output: Digital to analog conversion controlled by table lookup and/or

bit level manipulation.

1



3. Memory compatible with video in/out 512 x 512 minimum, 1024 x 1024
desirable. Bits per pixel must be compatible with functional requirements (12

bits if frame summing is provided, 8 bits if only averaging is provided).

4. Digital input/output: Provisions must be available for parallel input or output

at rates greater than 500,000 bytes per second.

5. Programming capabilities: Unit must have capability of control of its function

via an outside computer. Such functions must include as a minimum:

- Summation of specified number of frames or as an alternative, averaging

of a specif ied n um ber of f ram es.
- Inversion of memory or alternate subtraction of specified number of

f ram es.
- Overlay via computer control ASCII characters or symbols.

- Desired option: Ability to manipulate sections of memory via the

computer independent of the rest of memory, commonly termed: scroll,

zoom, split screen, quartering, window transfer, psuedo color.

A summary of available systems and their acceptability is given in Figure 3.3-1.
Two systems met the minimum requirements: the IP-5000 manufactured by
DeAnza Systems, Inc., and the Model 70/E manufactured by Stanford Technology

Corporation. The Model 70/E image processor was selected because of the
following advantages: The input/output transfer rate was four times faster than

the IP-5000. The time for conversion from video to digital with 8-bit resolution

was four times faster in the Model 70/E. Processing speeds for additions,

subtractions, multiplications, etc., were as much as 17 times faster in the Model

70/E. The Model 70/E has hardware histogram generation and hardware mmi-max

pixel intensity calculation as opposed to software generation in the IP-5000. The

software package and documentation also was better for the Model 70/E.

3.4 COMPUTER SYSTEM

The computer selection for this project was based on the ability to meet the

specific hardware, execution speed, and software requirements to facilitate

development and to execute implemented tasks.

12
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Also, the memory management system must manage a large records data base,

control mechanical mnotion, and must be capable of executing a large program that

-nanipulates an image in memory. Six systems were examined after preliminary

screening. A comparison is given in Figure 3.4-1. Two of these computers, the

Hewlett-Packard 1000 and the Prime 550 were examined in detail.

Memory

The Prime 550 mernory capacity of 8 MB of real memory and 32 MB of user

memory by means of the virtual memory feature exceeds present and probably

future requirements. HP memory capability does not meet these requirements, but

a means of swapping between programs is provided. This would require develop-

ment of programs in segments, increasing programming costs and greatly increas-

ing execution time.

Sof tware

The software capabilities of the Prime exceed that of the HP, although the HP

does provide the software tools necessary to meet minimum requirements. Prime

provides full implementation of FORTRAN IV while HP does not, but HP does

provide work-around methods.

Speed

One of the main purposes of the computer is to control the digital image system

and the possible manipulation of large data arrays (up to 512 x 512). A benchmark

program was written to define the exact speed of the two computers performing

the type of calculations encountered in the application. The result of this
benchmark test showed a speed advantage of better than 2.Ix for Prime over HP.

14
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Maintainability and Reliability

The sel-ctioti of the prime computer over the Hewlett-Packard was also made due

to the maintainability and reliability of the computer. The Prime computer has

proven to be reliable, and the diagnostic capabilities have proven to be effective.

In one case, the diagnostic program located a bad memory chip, and since the chip

was mounted in a socket, it was easily replaced.

3.5 EQUIPMENT INTERFACING

The interconnection of most subsystems is either inherent in a subsystem or a

simple switching control to route signals to manual controls or automatic controls.

The exceptions are the interfaces between the Prime 550 computer and both the

STC Model 70/E image processor and the motor control.

The image processor interface includes both software and hardware components.

The hardware was designed around the requirements of STC Model 70/E hardware

and software. The interface software design makes the hardware compatible with

the STC user programs. The interface was built on the Prime General Purpose

Interface Board (GPIB) and installed in the computer. Two cables connect the STC
image processor to the GPIB. The details of the interface board and software

driver are included in Appendices I and 2.

An interface between parts movement and computer or operator was designed

around joy sticks, the type used in the hobby industry. The design allows either

manual or computer control of the part manipulation table. Control is provided for
X, Y, and rotational parts movement, X and Y lead mask position, X-ray tube

height and X-ray voltage and current settings. The details of the motor c .!trol

interface design and the software driver are included in Appendices 3 and 4.
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4.0 RADI#,W.RAPHY

Rado%,i~thNis the %tandard quality assurance inspection technique used for a wide

vatriety ol applications, such as assembly verification and inspection of casts and

welds. Ecessive costs and flow times have made film-based techniques increas-

ingly prohibitive, causing industry to search for non-film radiographic inspection

methods.

4.1 REAL TIME RADIOGRAPHY

Real time radiography is a non-film technique that uses a TV camera and monitor

to display the image instead of capturing it on film. In addition to eliminating the

cost of film and reducing flow time, real time radiography offers anl additional

advantage-that of motion.

4.1.1 THE ADVANTAGE OF MOTION

Real time radiography allows movement of the test part during the radiographic

inspection. This is one major advantage that real time X-ray has over film

radiography for the inspection of most complex items. Motion of the part,

especially rotation, allows the observer to integrate the total picture and build a

three-dimensional impression, greatly enhancing the ability to detect and identify

flaws and perceive their location.

When a part is in motion, small f laws may be easily dif ferentiated f rom background

noise or system imperfections. The ability to view a part in motion provides a

rapid means of scanning complex parts at various angles, allowing more reliable

identification of any defects.

The lower resolution inherent in real time radiography is compensated for by the

advantages of motion. Real time X-ray easily permits 100% inspection of a part,

which is impractical with film techniques for most applications.

17



4.1.2 METHODS OF REDUCING SCATTERED RADIATION

Real time systems do not as yet provide the quality that has been developed with

film methods. The system used in this project will resolve thickness changes in

aluminum down to about 2% under optimum conditions while film can usually

resolve changes much less than 2% (2T). Under less than ideal conditions,

resolution and contrast suffer from scattered radiation from complex parts and

from the greater distance between the fluorescent screen and the object being

tested.

Scattered radiation may be reduced by masking off areas that do not contribute to

a specific point of interest. This has been accomplished by remotely controlled

lead shields that can be closed from two directions (X & Y) reducing radiation from

the sides.' This has an added advantage for the vidicon tube, which is easily blinded

by areas of high intensity light. For example, if the point of interest is in a thick

section of the missile, the adjacent thin sections can be masked off by remote

control.

Since lower energy photons tend to be more easily scattered, they may be reduced

somewhat by filtration from the X-ray beam. Filtering may be accomplished by

placing a thin film of lead over the X-ray tube.

The medical profession uses a collimating diaphragm composed of many thin

closely spaced lead sheets sandwiched between transparent spacers. The lead

sheets are parallel to the X-ray beam, allowing it to p _,, but blocking nearly all

scattered radiation. The diaphragm, also called a grid, is placed between the

object and the fluorescent screen.' This system was evaluated and appears to be of

some benefit.

4.1.3 VIEWING OF THE X-RAY IMAGE

There are two basic equipment configurations used for converting the X-rays to a

visible image and transmitting that image to a TV monitor.' The vidicon camera

and an image intensifier tube may be optically coupled, as was done for this

project, or an isocon camera may transmit the image from a fluorescent screen.
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A brief examination of an isocon camera was made using fluorescent screens

designed for medical use. It was apparent that even under crude experimental

conditions the isocon system is superior to the vidicon system in at least one

respect. The low light level sensitivity and extreme dynamic range obviate the

need for the intricate masking necessary with the vidicon camera and image

intensifier. The only drawback of the fluorescent screen-isocon camera system

was an overall lower sensitivity. With the system examined, full X-ray output was

required to equal the image intensifier-vidicon brightness at a much lower X-ray

output.

The combination of image intensifier and vidicon camera is very sensitive but

suffers from a narrow dynamic range and thus is best suited for objects of
relatively uniform density. The combination of fluorescent screen and isocon

camera have wide dynamic range but require more X-rays (higher energy or
greater intensity) to produce a satisfactory image. Therefore, there is a different

best system for each application. At this point in the development task, it appears

that a very good system able to handle most jobs would be as follows:

o High Energy or High Intensity X-Ray Source

o Selection of Fluorescent Screens

o Isocon Camera

o Selection of Lenses

This setup could produce images of complex parts, and still provide the flexibility

to examine details where higher resolution is needed. Greater detail would be

achieved by a narrower field of view.

If the application requires examination of very thick parts, for example more than

5 cm of aluminum, the fluorescent screen-isocon system may require integration of

many frames to obtain adequate brightness. This would remove the advantage of

motion in real time.
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4.2 IMAGE PROCESSING

Although the real time system described above permits examination of a part while

it is in motion, it does not provide the contrast or resolution of film methods.

Image quality may be improved considerably through image processing.

Image processing can be accomplished by two basically different approaches, video

signal processing and digital image processing. Video signal processing provides a

very rapid response to changes in an image, which is tantamount to doing real time

image enhancement. However, it is a very limited and inflexible technique.

Digital image processing, a more versatile, computer-controlled method, was

selected for this project. Digital image processing technology has advanced rapidly

in recent years because of the vast amounts of satellite (LANDSAT) data available

for land use planning and other applications. Many of these techniques are directly

applicable to radiographic image processing. The processes applicable to this study

are fundamentally of four types: noise reduction, edge enhancement, contrast

manipulation and color representation.

4.2.1 NOISE REDUCTION

A video image is composed of many adjacent lines with the intensity of each line

varying continually along its length. On the other hand, a digital image is

composed of rows and columns of picture elements (pixels), each of which has a

discrete intensity. A video signal contains a significant level of noise, producing a

grainy and confusing effect. The magnitude and distribution of the noise is

basically random, and therefore, can be reduced by averaging several images (video

frames) within a very short time. The noise level is reduced by the square root of

the number of frames averaged. If the object is stationary, a large number of

frames can be avaraged, greatly reducing the noise level. Averaging 256 frames

reduces the noise by a factor of 16; at an execution rate of 15 frames per second,

this requires only 17 seconds. In this project, all images were produced by

averaging 256 frames.

A second method of noise reduction, localized averaging, is accomplished by

computing the average of a pixel intensity with that of its neighbors. Although this

technique smoothes out the nnise, it also blurs the image, making the details

unclear. This technique is unsatisfactory for radiographic applications.
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4.2.2 EDGE ENHANCEMENT

Edge,, in an image may be poorly defined, particularly when there is not much

contratst between an object and its surroundings. Edge enhancement is a method of

increas.ing the contrast where there are edges, thus making them more visible. For

example, if a light grey object is surrounded by dark grey, edge enhancement would

make the light grey object lighter at the edge, and the surroundings darker at that

edge, improving the contrast between the two. Digital edge enhancement

transforms the intensity of each pixel based on the intensity of its neighbors.

There are several methods of edge enhancement, each producing different results.

Three methods of edge enhancement have been examined here: difference,

gradient, and Laplacian. When one of these techniques is applied to an image, we

are left with only the edges. By adding this result to the original in about a 1:2

ratio, we obtain an image whose edges have been enhanced. This has proven to

provide the most aesthetically pleasing results. Edge enhancement techniques

naturally result in an increase in noise. For this reason, it is very important to

start with the lowest noise image available before performing edge enhancement

functions. Low noise can best be achieved by averaging a large number of video

f ram es.

Dif ference

The difference edge enhancement technique is the simplest of transformations,
whereby the intensity of each pixel is replaced by the difference between its

intensity and that of an adjacent pixel. This produces an effect like casting a

shadow from one side. The technique is fast, requiring only one video frame to

obtain the difference, but increases any noise present in the image. Figure 4.2.2-1,

an example of the difference technique, was produced by adding the output to the

original in a ratio of 1:2 and displaying it with the original in a split screen format.

Gradient

The gradient of an image is its rate of change of intensity with respect to distance

in a specific direction. This is a general case of the difference technique. The
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FIGURE 4.2.2-1 DIFFERENCE EDGE ENHANCEM~ENT

FIGURE 4.2.2-2 GRADIENT EDGE ENHANCEMWENT

22



aui lytical) solution to this problem involves finding the differential equation of
cachi pixel. However, an approximation to this solution may be made by performing

a convolution of a small gradient matrix about each pixel. For example, a 3 x 3
north-south gradient matrix would be:

I I

1 -2 1

The convolution can be performed in 17 video frames. The gradient results in a

shadowed edge; its direction can be varied and it is less sensitive to noise in the
image. Figure 4.2.2-2 is an example of an east gradient with a 3 x 3 convolution

matrix.

Laplacian

The Laplacian transform of an image is its rate of change of intensity with respect
to distance without regard to direction. As with the gradient technique, a matrix
convolution can be performed as an approximation. The Laplacian transformation

being non-directional may be represented by a matrix with symmetry about the
center:

I

1 -8 1

1 1 1

The output of the Laplacian transformation shows no shadow and amplifies noise.
An example is shown in Figure 4.2.2-3. The non-directional nature of the
Laplacian transform amplifies all edges regardless of orientation.

These edge enhancement techniques can improve the quality of an image and the
observers ability to visualize the original object. The Laplacian technique is often
the most useful, especially in complex images, but when the detail in question is
linear, as in screw threads, a gradient technique may be better.
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FIGURE 4.*2.2-3 LAPLACIAN EDGE ENHANCEMENT

F 6UR4.2.3-1. LINEAR MAPPING IMAGE ENHANCEMENT
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4.2.3 CONTRAST MANIPULATION

An eight-bit digital image can produce 256 different shades of gray, but the human

eye can distinguish only about 64. An image therefore could have detail available

that the eye could not see. By contrast manipulation it is possible to stretch the

gray scale in one regime at the expense of another. For example, detail may be

brought out in the dark areas by a logarithmic rescaling, or detail in the light areas

may be brought out by an exponential rescaling.

Digital image processors perform contrast changes by means of a look-up table

translation (mapping). Thus a table with 256 entries may translate any original

level to any other chosen level.

The most useful means of modifying an image while maintaining the overall

information is linear expansion of a certain gray regime. This technique, called

piecewise linear mapping, gives the operator a nearly infinite range of contrast

modifications. Figure 4.2.3-1 shows a linear mapping of an image that lacked the

full range of intensities. Figure 4.2.3-2 shows an extreme modification where all

intensities outside the regime of interest were mapped to zero (black).

Gray level slicing is a technique where all intensities below a selected value are set

to black and all others set to white, giving a marked delineation at that intensity.

Another means of viewing the same information is through color level slicing. In

this technique the image is left intact but all intensities within a chosen regimne are

overlayed with a contrasting color. When this feature is coupled with a track ball,

joy stick or other interactive means, it is possible to bring out subtle changes in

intensity not visible to the eye. Figure 4.2.3-3 shows an example of color level

slicing.

li.2.4 COLOR REPRESENTATION

Although the human eye can differentiate only about 64 different shades of gray, it

can distinguish many times that number of shades of colors. For this reason it is

often advantageous to add the color dimension to the image, allowing the observer
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to see smaller changes in intensity. Pseudocolor is a function which assigns a

selected color to each gray level intensity. Figure 4.2.4-1 shows an example of the

pseudocolor operation.

4.2.5 SOFTWARE OPERATIONS

The Stanford Technology Corp. %lodel 70/E image processc: has been designed to

be very flexibie and accept all controls from a computer. STC provides a software

package, Systemn 500, which is primarily designed for satellite data processing.

Application of the system to this task and in particular to the Pi ime 550 computer

required some software modification and creation of two additional image process-

ing functions.

Software Translation

The System 500 software, while written in FORTRA\N IV. necessarily contained

significant machine-dependent code. This fell into four general areas: hardware

FIGURE 4 . 2 . 4-1 PSEUDOCOLOR IMAGE ENHANCEMENT
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drivers (discussed elsewhere), inpu~tt and oit 1 )ut to peripherals, bit manipulation, and

programn segmlentation anid swapping. The large size of the Systemn 500 package

required the prograin segmentation to function in a 16-bit computer. These

segments are swapped into the computer mnemory as required to execute a given

process. The Prime 550 is designed around virtual memory and an entirely

different scheme for executing large programs. The program swapping features

were removed, and actual addresses were converted from two byte integers to four

byte integers. Other changes were handled by FORTRAN callable subroutines

supplied by Prime Computer Inc. These subroutines are described in appendix 7.

Software Additions

Two capabilities necessary for this task were missing from the System 500

software: the ability to accumulate video frames (averaging or time-smoothing),

and the ability to easily preserve the output of one operation for use in the next

operation. These two functions are described in detail in appendix 6. The first

function, subroutines DAVG and DAVGD, was implemented to average a specified

number of video frames in the processor's 16-bit accumulator, then convert to an

8-bit image.

The result of an image process exists as the output of a transformation. In order to

use this resultant image for further processing, this output must be stored in one of

the image planes. The function to save consists of subroutines SAVE and SAVED

and allows the result of a process to overwrite the original image or to be saved as

a new image in another imnage plane.

4.3 RADIOGRAPHIC QUALITY

Radiography is a technique analogous to projecting a shadow of a transparent

object. All of the parameters affecting the sharpness of the shadow apply to

radiography: the relative size of the light source, the distance between shadow and

object and light source, smoothness of the surface, etc.
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The important features which determine radiographic quality are resolution,

sensitivity, and contrast. Silver halide film used in photographic film radiography

is very good with respect to all of these properties and the techniques necessary to

attain the highest possible quality with film are well understood. The major

drawbacks to this technique are the high labor and material costs and long flow

times.

4.3.1 PARAMETERS AFFECTING RESOLUTION

The resolution of an image is a function of many parts of the total system. One of

the key parameters is geometric unsharpness, which is dependent upon the focal
spot size of the x-ray beam and the relative distances from the object to the x-ray

source and to the screen (or film).

The focal spot size is measured by locating a lead plate with a pin hole midway

between the source and a radiographic film. It is then calculated as the size of the

image less twice the size of the pinhole. Measurements made in this manner are

summarized in Figure 4.3.1-1. As indicated, no significant change in spot size was

observed over the range of experimental conditions. The average values also agree

with the values quoted by the supplier.

The geometric unsharpness is calculated using the formula

U = F x (t/D),

where: U =Geometric unsharpness

F =Focal spot size

t distance from object to screen

D =distance from X-ray source to object

For this system, t = 14 cm (5.5 in.) and D = 213 cm (7 ft.). The U calculated for the

large (4.0 m m) spot is 0.26 m m and f or the sm all (1.9 m m) spot is 0. 13 m m. These
values reflect a basic limitation in the X-ray system, which affects both film and
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non-film resolution. Thus, one advantage film has over fluoroscopic systems is that

"t" can be made very small by placing the film in contact with the object.

Fluoroscopic systems and film both have inherent limitations in resolution. For

example, the image intensifier Model 22D20R is advertised to have a maximum

resolution of 0.23 mm normal and 0.18 mm high magnification.

The video portion of a real time X-ray system provides several possible sources of

resolution limitation. The most significant of these are signal-to-noise ratio,

bandwidth, and total number of raster lines. For example, normal video systems

display about 480 lines, while image processor systems usually display 512 lines

with 512 points per line. The optical coupling between the image intensifier and

video camera in this system produces a ratio of screen size to object size of 2.1 for

normal and 3.2 for high magnification. This means that the distance between
picture elements (pixels) represents 0.24 mm and 0.16 mm at the object for normal
and high magnification, respectively.

VOLTAGE, KV LARGE SPOT, mn SMALL SPOT, i

180 4.12, 4.42 1.92

160 3.97, 3.97, 4.12 1.72

150 1.97

140 4.32, 3.87, 3.82 2.02

120 4.171 3.67, 3.77 1.92, 2.37

100 3.97. 3.62t 3.72 1.87

80 4.07 1.82

60 4.02 1.87

40 4.02 1.92

AVERAGE 3.98 1.93

STANDARD DEVIATION 0.22 0.17

PROBABLE ERROR 0.14 0.11

ADVERTISED 4.0 1.5

FIGURE 4.3.1-1 MEASURED FOCAL SPOT SIZE FOR PHILLIPS
ELECTRONICS INSTRUENTS9 INC. MODEL MCN 321
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These three limiting factors are summarized in Figure 4.3.1-2. It is evident that

an improvement in either geometric unsharpness or image intensifier resolution

would provide very little system improvement without a comparable change in the

other. On the other hand, the overall system performance could be improved if a

different lens coupling were used to magnify the image and provide more pixels to

depict each detail. That is, there should be several pixels (TV lines) representing

the minimum detectable detail limit of the image intensifier for maximum system

resolution. The minimum frequency response necessary to equal the 0.18 mm

resolution is 15 MHz at the line rate of 15,750 lines per second for standard video.

Therefore, it is necessary to purchase high quality electronics when assembling a

real time X-ray system.

RESOLUTION FACTOR LIMITATIONS

Geometric Unsharpness 0.13 mm 0.26 mm
(small spot) (large spot)

Image Intensifier 0.18 mm 0.23 mm
(high mag.) (normal)

Pixel Separation 0.16 mm 0.24 mm
(high ma .) (normal)

Figure 4.3.1-2 Resolution Limitation of Prototype
System Due to X-Ray Focal Spot, Image

Intensifier and Video Display

4.3.2 MEASUREMENT OF RESOLUTION

Quality level, a measurement affected by resolution, sensitivity and contrast, is

the parameter radiographers generally use to describe the performance of an X-ray

system. The penetrameter is used for this measurement and is a piece of material

of specific thickness (2% of material being radiographed) with three holes, the

diameters of which are 1, 2, and 4 times the thickness of the penetrameter. The

penetrameter thickness used for 2.54 cm (1.0") material is 0.0508 cm (0.02"). The

quality level is expressed as the penetrameter thickness and the smallest hole size

visible, e.g., 2%-2T = .041" dia. hole in .02" thick penetrameter on material of I"

thickness. With the system described here, using aluminum plate and aluminum
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penetrameters, results are a function of object thickness. for example, Figure

4.3.2-1 shows the quality levels of real time X-ray and image enhancement. Gray

level slicing, a method of contrast manipulation, was the method of image

enhancement used to emphasize the penetrameter holes.

ALUMINUM THICKNESS QUALITY LEVEL
REAL TIME RADIOGRAPHY IMAGE PROCESSING

3.81 cm (1:5 ) 4% - 2T 2% - 2T

2.54 cm (1.0 ) 4% - 2T 2% - 2T

.92 cm (.375 ) 4% -2T 4% -2T

Figure 4.3.2-1 Penetrameter Sensitivity

4.4 RADIOGRAPHIC RECORDS

The elimination of X-ray film necessitates using an alternate method of image

storage. The requirements for such a method are: the image must be stored for a
long time, it must be easy to retrieve, it must retain the original quality of the

image, it must be able to be entered back into the imaging system, and it must
have a low cost per image.

The following types of storage methods were examined: video tape, video disc,

microfiche, digital disc and digital tape. Research into video tape and video disc

recorders determined that they were limited to recording 480 lines of video image,

whereas the image processor produced 512 lines of image. In order to use either of
these two types of recording methods, a converter would have to be used, which

would result in lost information. Also, the bandwidth of video recorders was much

lower than that required by the image processor, unless very high quality recorders
are used. Image retrieval from video tape is difficult since images have to be read

sequentially. Images stored in video form could not be entered into the image

processor and therefore could not be used to recreate the image process that leads

to the pass/f ail decision.
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Images could be stored on microfiche in digital format without loss of information.

However, once an image is put on microfiche, there is no way to enter the data

back into the system.

Digital discs offer fast storage and easy retrieval, but have an extremely high cost

per image. In contrast, digital magnetic tape has a very low cost per image.

Digital storage on tape or disc permits easy re-entry of the image into the system

and retains all information. Digital tape has moderate retrieval time.

Thus, it is felt that image storage on digital tape best meets storage requirements.
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5.0 COMPUTER-AIDED INSPECTION

one of the goals of this project has been to demonstrate a prototype computer-

aided inspection system. In the automated non-film radiographic system, the

computer controls parts positioning, records management, and the functions of an

inspection plan.

5.1 CONCEPT

The autonated system provides computer control of the manual functions that are

labor intensive or sensitive to human error. These primarily fall into the category

of data recording and retrieval. Examples of this are: inspection plan preparation

and dissemination, inspection results recording and retrieval, and radiograph

(image) storage and retrieval. A successful system must have certain basic

capabilities. Among these are: simple plan preparation and modification pro-

cedures, minimum input from the operator (radiographer), and maximum trace-

ability (retrieval of records, re-creation of inspection, etc.).

5.2 SOFTWARE DESIGN

The automated inspection system software design is detailed in Appendix 5. The

programn, termed CAI, for computer aided inspection, has three basic functions:

inspection, planning and data retrieval.

The key to a useful computer-aided system is in the design of the software - its

flexibility and ease of operation by the user. The easier it is for the user, the more

sophisticated the software must be. This prototype system has been designed with

enough sophistication for demonstration purposes but would require minor improve-

ments for use in a real environment. An overview of the datw base design is shown

in Figure 5.2-1. The inspection plans are actually composed of three separate

files: first, the plan main records, each containing primarily a list of test names;

second, the plan test file, containing records with the basic data for a specific test

such as motor and position parameters, special instructions for the inspector and

names of image processing functions; and third, image processing command file

with each record containing a series of image processing commands.
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I

PLAN DATA

PART NO.
INSPECTION FILE ii PLAN MAIN

MST II
CZUPLEI ROL",D ASEMBLY VERIFICATbON

TEST N

'MST NMlE
OPERATOR INSTR. FILE Zs TEST NAME
MOTOR CONTROLS

IMAGE PROC. I EXAMPLES GAS FLAW sIn

\ I.

IMAGE PROC.
COMMAND 1

EXAMPLEI LAPLACIANj

RESULTS DATA

PART NO.
INSP. NME FILE 1 RESU.TS MAIN
SERIAL NO.
INSPECTOR I.D. IIO
PASS/FAIL EXAMPLES ROLAND/FIN,-1.3 01 15W,

TEST 2

COPYOFPLAN PLE 21 TEST SULTS

PASS/FAIL COPY OF PLAN AT INSPECTION

COMMNTSXAMPL s ROLAND/ FZNAL/SN91-LS3/ WIMRS

TAPE NAME 0128980135O3
IMAGE NMDE
FILE NO.

HISTORICAL DATA

,IMAGE A I FTILE lo TAM

IMAG NAME liiU s J . ROLAND/FINAL/SN9-IS3/WIES,01 ,,,,V,,O03

FIGURE 5.2-1 COMPUTER-AIDED INSPECTION DATABASE
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This data base structure allows the planner to create a new plan by merely

assembling a list of tests in the order desired. The computer then accesses those

tests by name from the various files at the time the inspection is performed. As

the inspection is performed, the test results are saved (pass-fail and inspector's

comments) along with a copy of the test plan. The last file maintained by the

system is the image storage file, a cross reference of magnetic tape names, image

names, and unique inspection names.

An overview of the CAI system is shown in Figure 5.2-2.

TOP LEVEL
INITIALIZATION

INSPECTION PLANNING IHISTORICAL
OPERATI ON FUNCTIONSi RETRIEVAL

INSPECTION IMAGE

INSPECTION

DISPLAY OR Lf-IDISPLAY OR
PRINT PLANS PRINT RESULTS

FIGURE 5.2-2 COMPUTER-AIDED INSPECTION SYSTEM
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5.2.1 INSPECTION

The inspection function of CAI is designed around a of data base management

system (DBMS), in this case Prime's multiple index data access system (MIDAS). A

CAI system was designed to interact with an inspector who has no knowledge of

image processing. The operator need only enter, at a keyboard, his identification

(Stamp No.), the Part No. to be inspected, name of the inspection, and the part's

serial number. The computer will access a data base containing the inspection plan

for that part. That plan will contain all of the necessary data to run the test:

coordinates to position the part, functions and parameters to control the image

processor, and instructions for the inspector indicating the key inspection criteria.

The inspector then enters a pass/fail decision and any observations for future

reference. These data are then saved in the historical data file and a copy of the

image is recorded on digital magnetic tape.

An overview of the inspection f unction of the system is shown in Figure 5.2.1 -1.

5.2.2 PLANNING

The planning functions are, like the inspection functions, designed around a data

base management system. These tasks are greatly enhanced by a screen editing

capability. Screen utilities are a software package designed to allow interactive

data entry. In this case a planner sits at a CRT terminal and modifies existing

plans or creates new plans by entering data into specified fields. The data
transferred to the data base is controlled by the screen format and the application

program (sof tware). Examples of these screens are shown in Figure 5.2.2- 1.

The planning package provides the following operations:
1. Create new plan records.

2. Modif y existing plan records.

3. Make new records from old.

4. Delete plan records.

5. Display or print plan or result records.
6. Display or print lists of existing records.
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OPERATOR INPUT

* INSPECTION NAME
* PART NUMBER
* SERIAL NUMBER
0 INSPECTOR I.D.

GENERATE
INSPECTION POINTS 

P

FFILE

POSITICT MOTOR CONTROL
TEST oBJECT/

IMG
PROCESS IMAGE PRCESOPROCESSOR

OPERATOR INPUT

PASSIFAIL
OBSERVATIONS- RUTL

FIGURE 5.2.1-1 INSPECTION SUBSYSTEM
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5.2.3 RETRIEVAL

In order that the data be of value, there must be a means of retrieval of all data

and re-creation of the original conditions that allowed the inspector to make a pass

or fail decision. To provide these capabilities, it is necessary to not only save the

image and results of inspection but also a copy of the inspection plan at the time of

inspection. This is necessary because of the possibility that the inspection plan

records may be modified or deleted between the time the inspection is performed

and the time when it is recreated. These minimum capabilities have been included

in the prototype computer aided inspection system. The full details are included in

Appendix 5.

5.3 APPLICATION TO ROLAND FINAL INSPECTION

A test plan was made for final assembly verification of the ROLAND propulsion

unit, based on the evaluation of image processing techniques at each inspection

point. A summary of the optimum image processing sequences is given in Figure

5.3-1. All of the inspection points could be seen with real time X-ray, but image

processing greatly improves the operators ability to interpret the images. Full

grey scale utilization is useful at all inspection points, and can be achieved by

contrast modification. Some areas, such as those with screw threads, can be made

sharper by edge enhancement. Missile position was controlled by the test plan.

Lead mask position and X-ray energy can be part of the plan, also. Use of the

prototype test plan provided data for flow time estimates. The inspection of each

missile should take approximately 20 minutes. Since the ROLAND missile was still

in the development stage during this project, inspection requirements may change

before full rate production is initiated. The test plan would then be changed

accordingly.
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INSPECTION AREA PROCESSES PERFORMED STC IMAGE PROCESSOR COMhANDS

1. Inhibited Grains Contrast Modification $A>SCALE;

2. 0 Rings Contrast Modification SA>PLIM(BR=40 0 170 255);

3. Gas Flow Shim Contrast Modification $A>SCALE;

Gradient Edge Enhancement $A>SAV>$B!
$A>SAV>sC;
$C>CONV(NR=3 NC=3
W=/-1 1 1 -1 -2 1 -1 1 1);
$A $C>ADD(*MINMAX);
$A $C>SAV;

Contrast Modification $A>SCALE;

4. Snap Ring Contrast Modification $A>SCALE;

5. Igniter Wires Contrast Modification SA>SCALE;

Laplacian Edge Enhancement $A>SAV>$B;
SA>SAV>$C;
$C>CONV(NR-3 NC=3
W=1-1 -1 -1 -3 8 -1 -1 -1 -1
$A $C>ADD(*MINMAX);

$A $C>SAV;
Contrast Modification $A>SCALE;

6. Nozzles Contrast Modification $A>SCALE;

Gradient Edge Enhancement $A>SAV>sB;
SA>SAV>$C;
$C>CONV(NR=3 NC=3

W---1 1-1 -2 1 -1 1 1);

$A $C>ADD(*MINMAX);
$A SC>SAV;

Contrast Modification $A>SCALE;

Figure 5.3-1 ROLAND Image Processing Sequence
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6.0 COST - BENEFIT

Real time X-ray radiography would be of benefit to nearly any application. The

cost and flow time can be reduced significantly compared to film radiographic

techniques. A possible cost reduction of 10:1 in high volume applications is

anticipated. Computer aided inspection would benefit the inspection of parts from

high volume production, providing a potential for even greater savings.

The final assembly verification of the ROLAND missile may be improved by a cost

reduction of about 8:1 by the implementation of real time X-ray. The capital costs

of implementation of the system described in this project are listed in Figure

6.0-1. Using these values and applying methods of investment analysis it is

possible to draw conclusions about the feasibility in a specific application. Figures

6.0-2, and 6.0-3 illustrate the investment analysis results. The assumptions used in

the analysis are as follows: 8 year depreciation, 10% tax credit, 5.4% sales tax and

24 month payback (44.5% rate of return).

This analysis predicts that the annual savings must be greater than $45,000 in order

to achieve a two year payback of the $70,000 capital investment required for real

time X-ray equipment only. The complete system, providing image processing and

computer aided inspection as well as real time radiography costs $300,000. This

expenditure could be justified if an annual cost savings of $193,000 could be

realized.

42



r-i

CAPITAL
ERUIPMENT THOUSANDS TOTAL

I. Real-Time-X-Ray

1. X-Ray to Visible Light Conversion 44
and Camera

2. Monitor 5

3. Room Monitor 1

4. Part Manipulator 20
SUBTOTAL 70

II. Image Processing and Computer Aided Inspection

1. Prime 550 Computer with 150

1 Mbyte Memory
64 Mbyte Disk
Dual Density Tape Drive

2. Computer Interfaces for Image Processor 10
and Part Manipulator

3. Image Processor 70

230

GRAND TOTAL 300

Figure 6.0-1 Real Time X-Ray System Capital Costs
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7.0 CONCLUSIONS AND RECOMMENDATIONS

7.1 REAL TIME X-RAY

7.1.1 EQUIPMENT

The recommended viewing system consists of a high energy X-ray source, a

selection of fluorescent screens, an isocon camera, and a selection of lenses. A

part manipulation table and remote control capability must be provided to realize

the advantages of real time radiography. If computer-aided inspection is to be

implemented, then computer control of part positioning is required. The best

image storage an(' retrieval medium is digital magnetic tape for systems which

include a computer (for either image processing or comnputer -aided inspection).

otherwise, a high quality video tape system is satisfactory.

7.1.2 APPLICATIONS

Real time X-ray can easily be applied to assembly configuration inspections of

large, complex parts. The assembly verification of the ROLAND missile can be

performed by non-film radiography for 80% less cost than by film methods. Other

applications, such as inspection of castings and welds, require higher resolution

than the present systemn can provide.

7.2 IMAGE PROCESSING

The most useful image processing technique is contrast modification. Expanding

the range of intensities will improve virtually any real time image. Edge

enhancement methods emphasize details in some of the inspection areas, and the

preferred type of edge enhancement dependr- upon the orientation of the detail.

Gray level slicing is an effective way to determine the parameters for contrast
modification. The pseudocolor operation is not particularly useful for this

application.
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The image processing techniques were applied to each ROLAND missile inspection

point to determine the optimum sequence for assembly verification of the missile.

Although there were no critical areas that could not be seen in real time, image

processing did improve the quality of the images. For applications in which image

processing allows the operator to see a detail that can not be seen in real time,

then image processing is a necessary part of the non-film X-ray system.

7.3 COMPUTER-AIDED INSPECTION

The computer-aided inspection scheme saves time by positioning the part and

performing the image processing sequence automatically. It also may be used for

data base management of records and storage and retrieval of images. This type of

automation is cost-effective when a computer is required for the image processing,

and when working with high volume production.

7.4 ACCOMPLISHMENTS AND RECOMMENDATIONS FOR FUTURE WORK

This project has produced a system that is capable of meeting the inspection

requirements for assembly verification of large, complex parts. Real time X-ray

will be implemented for inspection of the ROLAND missile propulsion unit. Cost

savings of $1.1 million per 10,000 missiles could be realized.

Future efforts should be directed toward expanding the applicability of non-film

radiography. Assembly of a real time system with sufficient resolution to inspect

castings and welds should be accomplished expeditiously. Another possible

application is evaluation of composites. Further development of non-film X-ray

could lead to the elimination of most film-based radiography. The potential cost

benefits of replacement of film radiography are so significant that development

continuation is strongly recommended to achieve this objective.
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IMAGE PROCESSOR SOFTWARE,

LOGIC AND CODE
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M701 0 -COMPUTER -PROCESSOR COMMUNICATION
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* M7010: MODEL 70 10 DRIVER PAGE 0001

M7010: MODEL 70 10 DRIVER

* * REAL. TIME XRAY - AUTOMATED INSPECTION SYSTEM
* * VERSION 1.0 JUNE 1,1980 *
* * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *

* M7010 11FEB1980 11:00
*CALL M70IO(IOCB,FUNCBUFFER,COUNT)

IOC8 IS AN INTEGER ARRAY, WHERE I,
* IOCB(1) = AN INTEGER TO RETURN TO CALLING PROGRAM

IOCB(1)=I IS A GOOD RETURN
* IOCB(1)=2 IS NO READY SIGNAL ON GPIB

IOCB(1)=4 IS NO 5 VOLTS FROM MODEL 70
* IOCB(1)=8 IS INTERRUPT HAS OCCURRED

IOCB(2) = THE INTERRUPT ENABLES
S IT 1=

* BIT 2=
* BIT 3=
* BIT 4=
* BIT 5=

BIT 6=
BIT 7=

* BIT 8=

* BIT 9= DONE
* BIT 10= BUTTONPRESSED817I 11= CURSOR MOVED

S IT 12= VERTICAL INTERVAL
*BIT 13= THING COUNT=O

S IT 14= ATTENTION
SBIT 15= TIMEOUT

* BIT 16= +5VOLTS FROM M70

* IOCB(3) = VECTOR ADDRESS
* IOCB(4) = WORD COUNT
* IOCB(5) = DMT ADDRESS
* IOCB(6) =
,
* FUNC IS THE OPERATION TO BE PERFORMED
,

FUNC = 0 IMPLIES WRITE (COMPUTER -- > M70)
* FUNC = 1 IMPLIES READ (M70 -->COMPUTER )
* FUNC = 2 IMPLIES M70 MASTER CLEAR

* BUFFER IS AN INTERGER ARRAY THAT EITHER CONTAINS THE HEADER TO BE
* TRANSFERRED OR CONTAINS THE DATA TO OR FROM THE M70

COUNT IS AN INTEGER REPRESENTING THE NUMBER OF WORDS TO BE SENT OR
* RECEIVED BY THE M70

ENT M7OIO,MTOECB
EX SP2SEM

M7010 Eau
ARGT

*INITIALIZE THE CONTROLLER

OCF' '1760 CLEFAR ALL THE REGISTERS ON THE BOARD
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* M7OIQ: MODEL 70 10 DRIVER PAGE 0002

OCF '260 ENABLE INTERRUPTS

*LOAD THE INTERRUPT VECTOR

SP2INT XAC SP21NT GET ADDRESS OF INTERRUPT IN SE04
LDA SP2INT
OTA '1660 OUTPUT IT TO VECTOR ADDRESS REGISTER
BCNE ERR
LDL =0
STL SP2SEM

*SET IOCB(1) EQUAL TO 1

LT
STA IOCB, *

*CHECK IF DEVICE IS ON

SKS '60
BCNE DOFF BRANCH TO DOFF IF DEVICE HAS NO 45 VOLTS

*SET UP INTERRUPT ENABLES

LDX =1
LDA IOCB,*I LOAD IOCB(2)
OTA '560 OUTPUT IT TO CONTROL/STATUS REG
BCNE ERR
STA CSREG

*DETERMINE IF READ OR WRITE (IF NEITHER THEN MASTER CLEAR)

LDA FUNC,* LOAD FUNC
STA FNTN
BED WRIT BRANCH TO WRIT IF A = 0
ARS I
BEQ READ BRANCH TO READ IF A = I
JP MC OTHERWISE JUMP TO MASTER CLEAR

*WRITE OPERATION (COMPUTER TO M70)

WRIT LDA COUNT, LOAD NUMBER OF WORDS TO TRANSFER
STA INCT
TCA 2'S COMPLEMENT
STA WDCTR
OTA '360 OUTPUT TO WC REGISTER
BCNE ERR
LDX =0 LOAD INDEX REGISTER
STX XSAV

WLOOP LDA BUFFER,*l LOAD NEXT WORD IN BUFFER
INH
OTA '1060 OUTPUT DATA
8CNE ERR
WAIT SF2SEM SUSPEND
SKS '1060 SKIP IF OFLO IS HIGH

BX SARR
LDA WDCTM
AlA ADD 1 TO WDCTM
STA WDCTM
IRX INCREMENT INDEX
STX XSAV
BLT WLOOP BRANCH IF WDCTM < 0
JMP DONE

*READ OPERATION (M70 TO COMPUTER)

READ LDA COUNI,* LOAD NUMBER OF WORDS TO READ
STA INCT
TCA 2'S COMPLEMENT
STA WDCTM
OTA '360 OUTPUT TO WORD COUNT REGISTER

A2-4



M7010; MODEL 70 10 DRIVER PAGE 0003

BCNE ERR
LOX =0 SET INDEX =0
STX XSAV

RLOOP EQU *

'1060 SEND DCMD
WAIT SP2SEM SUSPEND
SKS '1060 SKIP IF DFLG IS HIGH?CgE INTERR SOMETHING ELSE CAUSED INTERRUPT
NA '1060 INPUT DATA
BCNE ERR
LOX XSAV
STA BUFFER,*1 STORE IT IN BUFFER
LDA WDCTM
AIA ADD 1 TO WDCTM
STA WDCTM
IRX INCREMENT INDEX
STX XSAV
BLT RL.OOP BRANCH IF WDCTM < 0
JMP DONE

*MASTER CLEAR OPERATION

MC EOU *
OCF '1160 OUTPUT MASTER CLEAR TO M70
,JMP DONE

*DONE ROUTINE

DONE EQU *
OCP '460 DISABLE INTERRUPTS

LDX =1
INA '560 INPUT STATUS REGISTER
BCNE ERR
STA IOCB,*1 IOCB(2)
IRX
INA '1560 INPUT VECTOR ADDRESS
BCHE ERR
STA IOCB,*I IOCB(3)
IRX
INA '360 INPUT WORD COUNT
BCNE ERR
TCA 2'S COMPLEMENT
STA IOCB,*I IOCB(4)

NA '160 INPUT DMT ADDRESS
BCNE ERR
STA IOCB,*I IOCB(5)
IRX
INA '1060 INPUT INPUT DATA
BCNE ERR
STA IOCB,*1 IOCB(6)

PRTN
DOFF EQU * DEVICE NOT ON!!!!!!

LDX =0
LDA =4 SET FLAG TO 4
STA IOCB,*1 PUT IT IN IOCB(1)
JMP DONE

*THIS ERROR MEANS NO READY SIGNAL. ON GPIB FOR INA OR OTA
,

ERR EQU *
LOX -
LDA =2 SET FLAG TO 2
STA IOCB,*1 PUT IT IN IOCB(1)
PRTN

*INTERRUPT ERROR ROUTINE

INTERR E:U * AN INTERRUPT HAS OCCURED
I.DX =0
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A7010: MODEL. 70 10 DRIVER PAGE 0004

LDA =8 SET FLAG TO 8
STA IOCB,*l PUT IT IN IOCB(1)
JMP DONE

*DATA DEFINITION

WDCTM 0 TWOS COMPLEMENT OF COUNT
CSREG 0
FNTN 0
INCT 0
XSAV 0

DYNA IOCB(3),FUNC(3),BUFFER(3),COUNT(3)

LINK
N70ECB ECB R70IO,,IOCB,4

END
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MOTION CONTROL IN4TERFACE BOARD

Cr

I- F

'CD

(n Y)
(D -

A3-3 u



MOTOR CONTROL SYSTEM

COMPUTER
INPUTS/OUTPUTS TO COMPUTER

MOTOR CONTROL ENCODER

MANUAL INPUT PANEL & LOGIC LOGIC

SCONTROL ROOM L
VAULT --~

AC MOTOR

CONTROLLERS

A.C. POWER

"ON" RELAY

D.C. A.C.S
MOTORS MOTORS ENCODE
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MOTOR CONTROL PANEL & LOGIC

115 VAC

CONTROL PANEL

5VnC

MOTO CALE' CONDUCTOR DATA TO
COTRLCABLE COMPUTER

CCONNECTO

LOGIC

MOOORRCONTROLLELCGIC/

TOONVAULT

350



CONTROL PANEL LOGIC/COMPUTER INTERFACE

50 CONDUCTOR CABLE PANEL:
MOTOR 01STATUS 16 CONDUCTOR

INDICATOR < CAB LE S (2 )

J , DRIVERS

JOY STICK
z AMPLIFIERS &

COMPARATORSMODE ABORT

COEMCODER

50OONUCORCAEL

LOCAL/ AREMOTE z

DIGITAL/ c_
ANALOG

CONVERTER

16 CONDUCTOR
16 CABLES (2)

CONDUCTO R MOTOR.
cARLE CONTROL/ .. CONTROL BUS"

COMPUTER F
INTERFACE 'DATA BUS

1 ~ABORT/RESET -,

50 CONDUCTOR CABLE ENCDE -
LOGIC

",1w
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MOTOR CONTROL LOGIC BOARD

MOTOR STATUS DATA

SA.C. MOTOR LOGIC
X TABLE "5"

A.C. MOTOR LOGIC
16CONDUCTOR Y TABLE "14',
CABLES (2)

L) A.C. MOTOR LOGIC

0: X-RAY TUBE 112"

I

A.C. MOTOR LOGIC 50

C0

Ld

z

or D.C. MOTOR DRIVE

_____D__ MASK "16"
L)' CONTROL BUS

DATABUSDC MOTOR DRIVE
16 CONDUCTORX-A VOTG "0

CABLES (2)X-AVOTG "0

D.C. MOTOR DRIjVEa

x RYCURRENT I'll
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LOGIC AND CODE
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MOTION - MOTOR(S) CONTROL

MOTION

SET STATUS = 0
LOAD MOTOR NO.

BIIT I SET ? BT2 SET?

NO NO

NPTSET NO 10SE

STATUS N COFGREOTE O UTPU ABORT REE

INPU SLO ID ESOBTPUT0 ORTSTORE LOAD DIRECTION

AOUP

AN SPE, u

STATUS lC N I U E W R B R E E

.. . .. . O U T P U T W O.. . ... 
. . ..

D



POSIT -READ ENCODER POSITION

La~



MOTION; ENTRY TO ROTOR DRIVER IN SYSTER PAGE 0001

N NOTION: ENTRY TO ROTOR DRIVER IN SYSTEM

*

N N REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM N
* VERSION 1.0 JUNE 1,1980
N N BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

I CALL AOTION(ROTOR#,DIRECTIONSPEEDSTATUS)

N ROTOR*- 0 TO 7

IF BIT I SET THEN ISSUE ABORT
NIF BIT I AND BIT 2 SET THEN ISSUE ABORT RESET
N 100 IS SLOT ID INOUERY

N DIRECTION

0 =ONE WAY

I =THE OTHER WAY

N SPEED

0 THRU :177 (RUST BE >= ;20 FOR ROTOR TO GO ON)

N STATUS

0= OK
1= NOT IN REMOTE

N2= NO READY SIGNAL ON GPIB

N NCALLED BY: POSINT. ROTOR N
N *FUNCTION: ROVE A ROTOR
N *WRITTEN IN ASSERBLY LANGUAGE N

DYNT NOTION
SEG
END
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POSIT: ENTRY FOR ENCODER READOUT PAGE 0001

* POSIT: ENTRY FOR ENCODER READOUT

* * REAL TIRE XRAY - AUTORATED INSPECTION SYSTER
* * VERSION 1.0 JUNE 1,1980 *
* BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *

CALL. POSIT(ENCODERIVALUE,STATUS) 29RAY1980

* ENCODER# 0 TO 7 FOR THE ROTORS

*'100 IS REQUEST FOR SLOT ID, WHICH IS RETURNED
*IN STATUS

NIF BIT I (ASB) IS SET THEN CLEAR THE ENCODER

VALUE= THE RETURNED VALUE FROR THE ENCODER
*(UNLESS A REQUEST WAS MADE FOR SLOT ID)

STATUS= 0 = A GOOD READ
I m NOT IN REMOTE RODE

N 2 = NO READY SIGNAL ON GPIB

* *CALLED BY: POSINT AND PING AND ROTOR
* *FUNCTION: READ POSITION OF ENCODER *
* *WRITTEN IN ASSERBLY LANGUAGE *

DYNT POSIT
SEG
END

"4-5
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COMPUTER-AIDED INSPECTION SOFTWARE.

LOGIC AND CODE
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Al- AUTOMATED INSPECTION (TOP LEVEL)

INSERT

*PCOf4 eRTCOM
*PTCOM *TCOM
o RCOM
s S YSCOM> CRTCTRL

OPEN FILE

I 
INITAL-



APDAT -APPEND DATE TO KEYWORD
ARGUM.ENTS: 2
o STRING: KEY
S INTEGER: LENGTH

APDAT

INSERT

9SYSC7ON>AS KEYS

DATE S A

GET DATE

TIME$A

GET TIME

RMNAB

REMOVE
NONALPHA CHAR.

A5-E3



CLOALL -CLOSE ALL OPEN CHANNELS
ARGUMENTS: NONE

CLOAL

INSERT

'SYSCOM> A*KEYS

DO 62

CLOSE CHANNEL
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CNEWC -CREATE NEW IMAGE PROCESSOR COMMAND
ARGUMENTSs I.
o INTEGER: ERROR

A5-



CNEWP - CREATE NEW PLAN
ARGUMENTS: I.
S INTEGER: ERROR

If

A5-6



CNEWVT -CREATE NEW TEST ENTRY
ARGUMENTSt I.

0 INTEGERs ERROR

K 2

gle

AS-7i



CRPKEY - CREATE PLAN KEYWORD
ARGUMENTS: 10
" STRING: 1ST LINE OF TEXT
* INTEGER: LENGTH OF 1ST LINE
* STRING: 2ND LINE OF TEXT
" INTEGERs LENGTH OF 2ND LINE
* STRINGs 3RD LINE OF TEXT
" INTEGER: LENGTH OF 3RD LINE
" STRING: 4TH LINE OF TEXT
* INTEGER: LENGTH OF 4TH LINE
* STRING: KEYWORD
" INTEGERs LENGTH OF KEYWORD

U,

z w0x x

wZ-0
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CRRES - CREATE RESULTS RECORD
ARGI*ENTS3 3
* STRIN6: SERIAL NUMBER
0 STRING: INSPECTOR I.D.
" INTEGER: ERROR

Lue*1

I I §!
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CRTRES - CREATE A TEST RESULTS RECORD
ARGUMENTS: 2

0 INTEGER: TEST SEQUENCE NO.

eSTRING: RESULTS KEYWORD

RTRE

INSERT

oPTCOM 0 RTCOM
0RCOM 9 TCOM

ZFI L

ZERO THE RECORD

ZMVD

MOVE TEST PLAN
TO RESULTS

ZMVD

STORE IMAGE INFO
IN RESULTS

RECORD

ZMVD

STORE IMAGE INFO
IN KEYWORD

ZMVD

STORE TAPE NAME
AND NUMBER

RETURN

A5-10
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DBPRM - INSERT DATA BASE PARAMETERS
ARGUMENTS: NONE

DBPRM

I NSERT
" PCOM ORCOM
o PTCOM * RTCOM

*TCOM

zrrV

INSERT "PLAN"

ZMV

INSERT "PLANTEST'

ZMV

INSERT
"INSP.RESULTS"

ZMV

INSERT "INSP.
TEST RESULTS"

ZMV

INSERT "TAPE"

ZMV
INSERT "COMMANDS"

RETURN
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DINSP - DO THE INSPECTION PER PLAN
ARGUMENTS., 5
" STRING: INSPECTOR IA.
6 STRING: PART NUMBER
0 STRING: TEST I.D.
" STRING: SERIAL NUMBER
0 INTEGER: ERROR

5d-1



DLTC -DELETE IMAGE PROCESSOR COMMAND
ARGUMENTS: I.

*INTEGER: ERROR

DLTC

INSERT

occot

.,*SYSCM>A5-M.



DLTP -DELTE A PLAN
ARGUIMENTSt I
*INTEGERi ERROR

.0-

Wo I

leg.

A5-1A.



DLTR -DELETE RESULTS
ARGUMENTS: I.
* INTEGER: ERROR

DLTR

MESSAGE:
"DELETE
RESULTS

FORB IDDEN"

RETURN

DMORE -DO YOU WANT TO DO MORE?
ARGUMENTS: 1
0 LOGICAL: MORE

DMORE

I NS ERT

SYSCOM>A$KEYS

YSNO$A

MORE ?

RETURN
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DLTT - DELETE TEST PLAN
ARGUMENTS: 1
0 INTEGER: ERROR

DLTT

INSERT

" PTCOM
" SYSCO0M> PARM. K

MESSAGE:
10 TEST NAME?

20 oACCEPT NAME

NEXT$8 800

MESAGE



DSPLD -DISPLAY OR PRINT PLAN AND RESULT DATA
ARGUMENTS: I
* INTEGER: ERROR

400 DPRT 5DSP D

TEST RESULTS DISPLAYPTAPELSYNE

FUNCTIO

7 YESRETUR

MEN =- ? 07



DSPP - DISPLAY MAIN PLAN
ARGUMENTSt I.
* INTEGER: REPORT CHANNEL

a z

0 .

'10

L
1

19

I CEO
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DSPPT - DISPLAY ONE TEST PLAN
ARGUMENTSs I
0 INTEGER: SPOOL CHANNEL

ra -K W
w 40

mo

z -i u
lx u

-Z

on

cc

fn
"Z

oooo

W _j m

L>j u:. s

cr t.> A

cr a: 3...

0 
lz

-02

L

Lai

:kc

t1i CD

lb. cr -j w z p

ix
00 D w LLw 

wo
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DSPR -DISPLAY RESULTS
ARGUMENTS: I
0 INTEGERs REPORT CHANNEL

~i Is

!o. .ooo,
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DSPPT -DISPLAY ONE TEST PLAN
ARGUMENTS: I
* INTEGER: SPOOL CHANNEL

z w
am..

0@cc
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DSPRT - DISPLAY RESULTS OF ONE TEST
ARGUMENTS#Ii
9 INTEGER: SPOOL CHANNEL

4

ASLf



DSPT -DISPLAY TAPE DATA
ARGUMENTS: I.
* INTEGER: SPOOL FILE CHANNEL

zw W z

m~ '

IS.

AMl2



FREECH - RETURN THE NUMBER OF AVAILABLE
PRIMOS CHANNELS

ARGUMENTSg 2
* INTEGER: FREE CHANNELS REQUESTED
oINTEGER: ARRAY SIZE

EEC

INSERT

* SYSCOM*KEYS .F
0 SYSCOM* ERRD. F

DO " ICH"

UNAYES



GDFNCT -GET DISPLAY FUNCTION
ARGUMENTSi 3

* INTEGER: MENU
OINEGERt SPOOL CHANNEL NUMBER
0 INTEGERt SPOOL FILE NAME

xI

0
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GFUNCT - GET FUNCTION, MAIN MENU
GPFNCT - GET PLAN FUNCTION
GRFNCT - GET RETRIEVAL FUNCTION

ARGUMENTS: I
*INTEGER: MENU

GPUNCT
GPFNCT
GRFNCT

MP 
RINT/DISPLA

ACEPT



GIIN -GET INSPECTOR INPUT
ARGUIMENTSt 5
" STRING: INSPECTOR I.D.
" STRING: SERIAL NUMBER
" LOGICAL: EQUIP. INIT. FLAG
" LOGICAL: DEFAULT PLAN FLAG
* NTEGER: ERROR CODE

-i in
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GPLNM - GET PLAN RECORD
ARGUMENTS: 4

*INTEGER: PART NO.
* INTEGER: TEST ID
S LOGICAL: DEFAULT PLAN
0 INTEGER: ERROR

GPLNM

INSERT

* PCOM
" SYSCOM* PARM.K

" SYSCOM> A$KEYS
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GPTST - GET A TEST PLAN
ARGUMENTS: 2

* INTEGER: TEST NO.
* INTEGER: ERROR

GPTST

*PCOM * PTCOM
*SYSCOM'PARM.K

1 1002

NEXT$ A 9008



INITAL -SET UP TERMINAL CODES AND OPEN DATA BASE FILES
ARGUMENTS: I.
o INTEGER: ERROR

01 W 3,C

.j4

az 04 w c3w r w

le ~ ULD Li. za .4 .4 2LI 

tu ii u

TA
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INSP - PERFORM AN INSPECTION
ARGUMENTS: 2

LOGICAL: EaUIPMENT
INTEGER: ERROR

DINSP

RRONSES RETURN
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INTAP - INITIALIZE TAPE
ARGUIMENTSi 3
" INTEGERs EQUIPM~ENT INIT. FLAG
0 INTEGER: EQUIP. IN USE FLAG
* INTEGER: ERROR
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INTAP -INITIALIZE TAPE (CONT'D)

it

lie~ -a t
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INTIP -INITIALIZE THE IMAGE PROCESSOR
ARGUMENTS: g±

0INTEGER: ERROR

INTl P

VERIF1Y IMAGE
PRO CESSOR

IS ON

CMLDR
LOAD SYSTEM
500 COMMlON

I CLEAN

INITIAL CLEAN
OF IMAGE
DIRECTORY

CMDM70

TURN ON
THE CAMERA

RETURN
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INTMOT -INITIALIZE MOTORS
ARGUMENTS s I.
0 INTEGER% ERROR

ti

-------------------------------------------------------------- I
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LI STIX - LIST KEY NAMES BY INDEX
ARGUME~NTSt I
* INTEGER: SPOOL CHANNEL NUMBER

Iiti
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MDFYC MODIFY IMAGE PROCESSOR COMMAND
ARGUMENTS: £
* INTEGER: ERROR

z z

w4

/TN

LX, A.L
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MDFYP - MODIFY PLAN
MKFMC - MAKE IMAGE COMMAND FROM OLD
MKFMP - MAKE FROM PLAN
MKFMT - MAKE FROM TEST

ARGUMENTS: 1
* INTEGER& ERROR

RVINSP - RECREATE AN INSPECTION
ARGUMENTS: NONE

SVIMD - SAVE IMAGE ON DISK
ARGUMENTS: I
eSTRING: NAME

MDFY
MKFMC
MKFMP
MKFMT

RVI NS P
SvIMD

IESSAGE:

NOT
I MPLEMENTED

RETURN
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MDFYT - MODIFY TEST PROCEDURE
ARGLIENTStI 2
* INTEGERs ERROR

le~'4I

4S
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MOTOR - CONTROL MOTION OF A MOTOR
ARGUMENTS a 4
* INTEGERs MOTOR NUMER
0 INTEGER: MOTOR SPEED
0 INTEGER: POSITION
0 INTEGER: ERROR

WI I
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MOVTAP - VERIFY AND MOVE TAPE
ARGUMENTS a 3
" LOGICALs NEW TAPE
* INTEGERs FILE NO. TO POSITION TAPE
" INTEGER: ERROR

'ya V
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PIMG - PROCESS THE IMAGE
ARGUMENTS:
0 INTEGERi TEST SERUENCE No.
0 LOGICAL: NO TAPE FLAG

e INTEGER: ERROR

U-w

U.

Z
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PLAN -MAIN PLANNING ROUTINE
ARGUMENTSs I

* INTEGER: ERROR

0 1
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PMOT - POSITION MOTORS
ARGUMENTS3 NONE

INSERT

PTCOM

IO P5

=0 TO
SPEED

0

* TURN MOTOR ON

ERROR? IR E

IPOS MESSAGE:

IPOS + MOTOR SPEED

PNWMERRO
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POSINT -POSITION MOTOR & INITIALIZE ENCODER
ARGUMENTS: 2

" INTEGER: ENCODER

" INTEGER: ERROR

C7~

0

Z-

CD-4



RETR RETRIEVE HISTORICAL RECORD
ARGUMENTS: 2

INTEGER: ERROk
LOGICAL: EQUIPMENT

RETR

10 GRFNCT

, GET MENU

> MERROR? YE0 RRR RETURN

AN I NSETO AI EUT

T SAGE PROCESSOR

15..I,,. MESSAGE:
.ERR ,O? YES _ ERRO R IN RTR

.... INITIALIZING
f LIMAGE PROC.

Z S V I MG RISTRVINSP DP

rRETRIEVE IMAGE RECREATE ONE RECREATE ,/ ' DISPLAY
.TEST RESULT/ AN INSPECTION/ MAIN RESULTS/

500 600 700

DISPLAY DISPLAY LIST INDEX
TEST RSULTSTAPE RECORD
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RMNAB -REMOVE NON-ALPAHBETI CAL CHARACTERS
ARGUMENTS: 2
" STRING: TEXT
" INTEGER: NO. OF CHARACTERS

~ ~ WE
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RV IMG -RETRIEVE AN IMAGE
ARGUM~ENTS: NONE
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RVTST - RECREATE ONE TEST RESULT
ARGUMENTSs NONE
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RVTST -RECREATE ONE TEST RESULT (CONTVD

----------------

I cc



SPOLUT -SPOOL. RETRIEVAL INFORMATION
ARGUMENTS: 2
* INTEGER: SPOOL CHANNEL
*STRING: SPOOL FILE NAME

POLI

I NSERT

*SYSCOM> A$KEYS
* SYSCOM) KEYS. F
* SYSCOM> PARM. K

FREECH

LOCATE
FREE CHANNELS

CLOSSA

CLOSE SPOOL
FILE NAME

SPOOL$

PRIN (SOOL



SVIMT - SAVE IMAGE ON TAPE
ARGUMENTS: I
" STRING: SYSTEM IMAGE NAME

SVIMT

INSERT

* RTCOM * TCOM
* SYSCOM*A$KEYS

tZMVD
MOVE IMAGE NAME

TNFL=
TN FL. 1

TFCNT=-
TFCNT+.

ZMV

MOVE
COMMIAND LINE

ZMVD

MOVE SYSTEM NAME

PACK

REMOVE ILLEGAL
CHARACTERS

CMDM70

SAVE IMAGE
ON TAPE

RETURN
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SVMRES -SAVE RESULTS -MAIN RECORD
ARGUMENTS: I.
0 INTEGER: ERROR

VMRES

INSERT

eRCOM *PCOM
,GSYSCOM>PARM.K

ZFIL

ZERO RECORD

CRPKEY

CREATE KEYWORD

ADD DATE

ADD SECNARYL MIDAS ERROR eRETURN
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SVRES -SAVE RESULTS OF INSPECTION
ARGUMENTS: 5
0 LOGICAL: DEFAULT
9 LOGICAL: NO TAPE
0 INTEGER: LOOP
0 INTEGER: RTKEY
* INTEGER: ERROR

wk
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SVTAPR -SAVE THE TAPE RECORD (MIDAS)
ARGUMENTSi I.

0I NTEGER: ERROR

A

INSERT

A54



SVTSTR - SAVE TEST RESULTS
ARGUMENTS: 2
* INTEGER: KEY" INTEGER'- ERROR

VTSTR

I NDT A B S E R T N I A S E O RE U R
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C PCOM: COMMON FILE FOR PLAN DATA-BASE. PAGE 0001

C PCOM: COMMON FILE FOR PLAN DATA-BASE.

C
C
C
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980
C BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

INTEGER PSZW,F'SZB,F'NW7
PARAMETER PNWT=10 /* No. OF WORDS IN TEST NAME
PARAMETER PSZU=10*PNWT+21 /* PLAN RECORD SIZE IN WORDSFARAMETER F'SZB=F'SZW*2 /* PLAN RECORD SIZE IN BYTES

C
INTEGER PREC(PSZW) /* PLAN RECORDC
INTEGER PPN(10) /* PLAN PART No.
INTEGER PIN(10) /* " INSPECTION NAME
INTEGER PNT /* " No. TESTS
INTEGER PTNOI(PNWT) /* TEST 01 NAME
INTEGER PTNO2(PNWT) /* TEST 02 NAME
INTEGER PTNO3(PNWT) /* TEST 03 NAME
INTEGER PTNO4(PNWT) /* TEST 04 NAME
INTEGER PTNOS(PNWT) /* TEST 05 NAME
INTEGER PTNO6(PNWT) /* TEST 06 NAME
INTEGER PTNO7(PNWT) /* TEST 07 NAME
INTEGER PTNO8(PNWT) /* TEST 08 NAME
INTEGER PTNO9(PNWT) /* TEST 09 NAME
INTEGER PTNIO(PNWT) /* TEST 10 NAME

CC
C PRIMARY KEY: CONDENSATION OF PART-NUMBER AND INSPECTION NAME
C WITH / SEPARATING THEM. 30 CHARACTERS LONG.
C SECONDARY KEY: TEST NAMES.C

EQUIVALENCE (PREC(), PPN) /* PLAN PART No.
EQUIVALENCE (PREC(11), PIN) /* " INSPECTION NAME
EQUIVALENCE (PREC(21), PNT) /* " No. TESTS
EQUIVALENCE (PREC(22), PTNO1) /* TEST 01 NAME
EQUIVALENCE (PREC(32), PTN02) / TEST 02 NAME
EQUIVALENCE (PREC(42), PTNO3) /* TEST 03 NAME
EQUIVALENCE (PREC(52), PTNO4) /* TEST 04 NAME
EQUIVALENCE (PREC(62), PTNOS) I* TEST 05 NAME
EQUIVALENCE (PREC(72), PTNO6) / TEST 06 NAME
EQUIVALENCE (PREC(82), PTN07) /* TEST 07 NAME
EQUIVALENCE (PREC(92), PTNO8) / TEST 08 NAME
EQUIVALENCE (PREC(102), PTN09) 1* TEST 09 NAME
EQUIVALENCE (PREC(112), PTNIO) /* TEST 10 NAME

C
C DATA-BASE NAME AND MIDAS INDEX POINTER ARRAY

INTEGER PLNAM(16) 1* PLAN DATA FILE NAME
INTEGER PLLEN /* NAME LENGTH
INTEGER PCHN /* CHAN. TO DATA BASE FILE
INTEGER PLARR(14) /* MIDAS INFO ARRAY
INTEGER PLERR /* MIDAS ERROR CODE

C
EQUIVALENCE (fLARR,F'LERR)
COMMON /PCOM/ PRECPLNAMPLLENPCHN,PLARR
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C PFCOM-' PLAN TEST COMMON FILE PAGE 0001

C PICOM: PLAN TESI COMMON FILE
C
C
C 4 *
C 4 REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM 4
C VERSION 1.0 JUNE 1,1980 *
C , BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY 4

C * *
C
C

INTEGER F'TSZW,F'TSZB,PNWR,F'NWI,F'NMOT,PNIMG
PARAMETER PNMOT=5 /* No. OF MOTOR COMMANDS
PARAMETER PNIMG=10 /* No. OF IMAGE COMMANDS
PARAMETER PNWM=2 /* No. OF WORDS PER MOTOR COMMAND
PARAMETER PNWI=41 /* No. OF WORDS PER IMAGE COMMAND
PARAMETER PTSZW=PNMOT*PNWM+PNIMG*PNWI1+66
PARAMETER F'TSZB=PTSZW*2 /* No. OF BYTES IN PLAN TEST RECORD

C
INTEGER PTREC(PTSZW)

C
INTEGER PTNM(1O) /* TEST NAME
INTEGER PDA(39) /* DESCRIPTION LINE A
INTEGER PDB(39) /* DESCRIPTION LINE B
INTEGER PDC(39) /* DESCRIPTION LINE C
INTEGER PDD(39) /* DESCRIPTION LINE D
INTEGER PKXP /* MASK X POSITION
INTEGER PKXS /* MASK X SPEED
INTEGER PKYP /* MASK Y POSITION
INTEGER PKYS /* MASK Y SPEED
INTEGER PMXP /* TABLE X POSITION
IN1FGER PMXS /* TABLE X SPEED
INTEGER PMYP /* TABLE Y POSITION
INTEGER PMYS /* TABLE Y SPEED
INFEGER PMRP /* ROTATE POSITION
INlEGER PMRS /* ROTATE SPEED
INTEGER PIPA(40) /* IMAGE PROCESS A
INTEGER PNXA /* CODE FOR NEXT OPERATION
INTEGER PIPB(40) /* IMAGE PROCESS 8
INTEGER PNXB /* CODE FOR NEXT OPERATION
INTEGER PIPC(40) /* IMAGE PROCESS C
INTEGER PNXC /* CODE FOR NEXT OPERATION
INTEGER PIPD(40) /* IMAGE PROCESS D
INTEGER PNXD /* CODE FOR NEXT OPERATION
INTEGER PIPE(40) /* IMAGE PROCESS E
INTEGER PNXE /* CODE FOR NEXT OPERATION
INTEGER PIPF(40) /* IMAGE PROCESS F
INTEGER PNXF /* CODE FOR NEXT OPERATION
INTEGER PIPG(40) /* IMAGE PROCESS G
INTEGER PNXG /* CODE FOR NEXT OPERATION
INTEGER PIPH(40) /* IMAGE PROCESS H
INTEGER PNXH /* CODE FOR NEXT OPERATIONC

C PRIMARY KEY = PTNM (Ist. ELEMENT, 20 CHAR.)
C SECONDARY KEY = NONE.
C

EfUIVALENCE (PTREC(0) , PTNM) /* TEST NAME
EQUIVALENCE (PTREC(II), PDA) /* DESCRIPTION LINE A
EQUIVALENCE (PTREC(50), PDB) /, DESCRIPTION LINE B
EQUIVALENCE (PTREC(89), POC) /* DESCRIPTION LINE C
EQUIVALENCE (PTREC(128),PDD) /* DESCRIPTION LINE D
EQUIVALENCE (PTREC(167),PKXP) /* MASK X POSITION
EQUIVALENCE (F'TRFC(168),PKXS) /* MASK X SPEED
EQUIVALENCE (PTREC(169),PKYP) /, MASK Y POSITION
EQUIVALENCE (PTREC(170),F'KYS) /* MASK Y SPEED
EQUIVALENCE (PTREC(171),PMXP) /* TABLE X POSITION
EQUIVALENCE (PTREC(172),PFMXS) /* TABLE X SPEED
EQUIVALENCE (PTREC(173),PMYP) /* TABLE Y POSITION
EQUIVALENCE (PTREC(174),F'MYS) /* TABLE Y SPEED
EQUIVALENCE (PTREC(175),PMRP) /* ROTATE POSITION
EOUIVALENCE (PTRFC(176),F'MRS) /* ROTATE SPEED
EQUIVALENCE (PTREC(177),PIPA) /* IMAGE PROCESS A
EQUIVALENCE (PTREC(217),PNXA) /* CODE FOR NEXT OPERATION
EQUIVALENCE (PTREC(218),PIPB) /* IMAGE PROCESS B
EQUIVALENCE (F'TREC(258),F'NXB) /* CODE FOR NEXT OPERATION
EQUJIVAL.ENCE (PTREC(259),PIPC) /4 IMAGE PROCESSC
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C PTCOM: PLAN TEST COMMON FILE PAGE 0002

EQUIVALENCE (PTREC(299),PNXC) /* CODE FOR NEXT OPERATION
EQUIVALENCE (PTREC(300),PIPD) /* IMAGE PROCESS D
EQUIVALENCE (PTREC(340),PNXD) /* CODE FOR NEXT OPERATION
EQUIVALENCE (FTREC(341),PIPE) /I IMAGE PROCESS E
EQUIVALENCE (PTREC(381),PNXE) /* CODE FOR NEXT OPERATION
EQUIVALENCE (PTREC(382),PIPF) /* IMAGE PROCESS F
EQUIVALENCE (PTREC(422),PNXF) /* CODE FOR NEXT OPERATION
EQUIVALENCE (PTREC(423),PIPG) /* IMAGE PROCESS G
EQUIVALENCE (PTREC(463),PNXG) /* CODE FOR NEXT OPERATION
EQUIVALENCE (PTREC(464),PIPH) /* IMAGE PROCESS H
EQUIVALENCE (PTREC(504),PNXH) /* CODE FOR NEXT OPERATION

C
C DATA-BASE RARE AND MIDAS INDEX POINTER ARRAY

INTEGER PTNAM(16) /* PLAN TEST DATA FILE NAME
INTEGER PTLEN / NAME LENGTH
INTEGER PTCHN /* CHAN. TO DATA BASE FILE
INTEGER PTARR(14) /* MIDAS INFO ARRAY
INTEGER PTERR /* MIDAS ERROR CODE

EQUIVALENCE (PTARR,PTERR)
COMMON /PTCOM/ PTRECPTNARPTLENPTCHN,PTARR
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C CCOM COMMAND LIBRARY COMMON FILE PAGE 0001

C CCOM; COMMAND LIBRARY COMMON FILE
C

C **
C REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C ******I***************************************************

C
INTEGER CNF'ROCCNWI,CSZW,CSZB
PARAMETER CNPROC=10 /* NO. OF PROCESSES FOR THIS COMMAND
PARAMETER CNWI=40 /* NO. OF WORDS PER PROCESS LINE
PARAMETER CSZW=CNPROC*CNWI+1O /* NO. OF WORDS PER RECORD
PARAMETER CSZB=CSZW*2 /* NO. OF BYTES PER RECORD

C
INTEGER CREC(CSZW)

C
INTEGER CNAM(1D) /*COMMAND NAME
INTEGER PROCI(CNWI) /* FIRST PROCESS COMMAND LINE
INTEGER PROC2(CNWI) /* 2ND PROCESS COMMAND LINE
INTEGER PROC3(CNWI) /* 3RD PROCESS COMMAND LINE
INTEGER PROC4(CNWI) /* 4TH PROCESS COMMAND LINE
INTEGER PROCS(CNWI) /* 5TH PROCESS COMMAND LINE
INTEGER PROC6(CNWI) It 6TH PROCESS COMMAND LINE
INTEGER PROC7(CNWI) /* 7TH PROCESS COMMAND LINE
INTEGER PROCB(CNWI) /* BTH PROCESS COMMAND LINE
INTEGER PROC9(CNWI) /* 9TH PROCESS COMMAND LINE
INTEGER PROC1O(CNWI) /*10TH PROCESS COMMAND LINEC

C PRIMARY KEY = CNAM (Ist. ELEMENT1, 20 CHAR.)
C SECONDARY KEY = NONE.C

EQUIVALFNCF (CREC(J), CNAM) /* COMMAND NAME
EQUIVALENCE (CREC(Il), PROCI) /* FIRST PROCESS COMMAND LINE
EQUIVALENCE (CREC(51), F'ROC2) I* 2ND PROCESS COMMAND LINE
EQUIVALENCE (CREC(91), PROC3) /* 3RO PROCESS COMMAND LINE
EQUIVALENCE (CREC(131), PROC4) /* 4TH PROCESS COMMAND LINE
EQUIVALENCE (CREC(171), PROC5) /* 5TH PROCESS COMMAND LINE
EQUIVALENCE (CREC(211), PROC6) / 6TH PROCESS COMMAND LINE
EQUIVALENCE (CREC(251), PROC7) /* 7TH PROCESS COMMAND LINE
EQUIVALENCE (CREC(291), PROCB) /* BTH PROCESS COMMAND LINE
EQUIVALENCE (CREC(331), PROC9) /* 9TH PROCESS COMMAND LINE
EOUIVALENCE (CREC(371), PROCIO) /* 10TH PROCESS COMMAND LINE

C
C DATA-BASE NAME AND MIDAS INDEX POINTER ARRAY

INTEGER CNNAM(16) /* COMMAND DATA FILE NAME
INTEGER CLEN /* NAME LENGTH
INTEGER CCHN /* CHAN. TO DATA BASE FILE
INTEGER CARR(24) /* MIDAS INFO ARRAY
INTEGER CERR /* MIDAS ERROR CODE

C
EQUIVALENCE (CARRCERR)
COMMON /CCOM/ CRECCNNAMCLENCCHNCARR
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- ... .

C RCOM: COMMON FILE FOR RESULTS DATA-BASE PAGE 0001

C RCOM: COMMON FILE FOR RESULTS DATA-BASE.
C
C * *

C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C

C
INTEGER RSZW,RSZBRNWT ,RNT
PARAMETER RNT=MO /* No. TESTS
PARAMETER RNWT=25 /1 No. OF WORDS IN TEST NAME
PARAMETER RSZW=RNT*RNWT+42 /* RESULTS RECORD SIZE IN WORDS
PARAMETER RS2B=RSZW*2 / RESULTS RECORD SIZE IN BYTES

C
INTEGER RREC(RSZW) /* RESULTS RECORD

C
INTEGER RPN(UO) /* RESULTS PART No.
INTEGER RIN(10) /* INSPECTION NAME
INTEGER RSNO(10) /* SERIAL No.
INTEGER RIID(5) /* INSPECTOR'S ID
INTEGER RDATI(6) /* DATE-TIME
INTEGER RPF /* PASS-FAIL CODE
INTEGER RTNOI(RNWT) /* TEST 01 NAME
INTEGER RTNG2(RNWT) /* TEST 02 NAME
INTEGER RTNO3(RNWT) /* TEST 03 NAME
INTEGER RTNO4(RNWT) /* TEST 04 NAME
INTEGER RTNO5(RNWT) / TEST 05 NAME
INTEGER RTNO6(RNMWT) /* TEST 06 NAME
INTEGER RTNO7(RNWT) /* TEST 07 NAME
INTEGER RTNDB(RNWT) /* TEST 08 NAME
INTEGER RTNO9(RNWT) / TEST 09 NAME
INTEGER RTNIO(RNWT) / TEST 10 NAME

C
C PRIMARY KEY: CONDENSATION OF PART-NUMBER, INSP. NAME, I SERIAL NO.
C SEPARATED BY "/". 40 CHARACTERS LONG.
C SECONDARY KEY' TEST NAMES
C
C

EQUIVALENCE (RREC(1), RPN) / RESULTS PART No.
EQUIVALENCE (RREC(11), RIN) / INSPECTION NAME
EQUIVALENCE (RREC(21), RSNO) / SERIAL No.
EQUIVALENCE (RREC(31), RIID) /* INSPECTOR'S ID
EQUIVALENCE (RREC(36), RDATI) / DATE-TIME
EQUIVALENCE (RREC(42), RPF) /* PASS-FAIL CODE
EQUIVALENCE (RREC(43), RTNO1) /* TEST 01 NAME
EQUIVALENCE (RREC(68), RTN02) /* TEST 02 NAME
EQUIVALENCE (RREC(93), RTNO3) /* TEST 03 NAME
EQUIVALENCE (RREC(118), RTNO4) /* TEST 04 NAME
EQUIVALENCE (RREC(143), RTNOS) / TEST 05 NAME
EQUIVALENCE (RREC(168), RTN06) /t TEST 06 NAME
EQUIVALENCE (RREC(193), RTNO7) / TEST 07 NAME
EQUIVALENCE (RREC(218), RTNOB) / TEST 08 NAME
EQUIVALENCE (RREC(243), RTNO9) / TEST 09 NAME
EQUIVALENCE (RREC(268), RTN1O) / TEST 10 NARE

C
C DATA-BASE NAME AND MIDAS INDEX POINTER ARRAY

INTEGER RLNAM(16) /* RESULTS DATA FILE NARE
INTEGER RLLEN /* NAME LENGTH
INTEGER RLCHN /* CHAN. TO DATA BASE FILE
INTEGER RLARR(14) / MIDAS INFO ARRAY
INTEGER RLERR /* MIDAS ERROR CODE

EQUIVALENCE (RL.ARR,RLERR)
COMMON /RCOM/ RREC,RLNAMRLLENRLCHNRLARR

C
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. ... . ..

C RTCOM: TEST RESULTS COMMON FILE PAGE 0001

C RTCOM; TEST RESULTS COMMON FILE
C
C
C * *
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980 *
C BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
INTEGER RTSZWRTSZBRNWMRNWIRNMOT,RNIMG
PARAMETER RNMOT=5 /* No. OF MOTOR COMMANDS
PARAMETER RNIMG=10 /* No. OF IMAGE COMMANDS
PARAMETER RNWM=2 /* No. OF WORDS PER ROTOR COMMAND
PARAMETER RNWI=41 /* No. OF WORDS PER IMAGE COMMAND
PARAMETER RTSZW=RNMOT*RNWU+RNIMG*RNWI,298
PARAMETER RTSZB=RTSZW*2 /* No. OF BYTES IN PLAN TEST RECORD

C
INTEGER RTREC(RTSZW)

C
INTEGER RTNM(1O) /* TEST NAME
INTEGER RDA(39) /* DESCRIRTION LINE A
INTEGER RDB(39) /* DESCRIRTION LINE B
INTEGER RDC(39) /* DESCRIRTION LINE C
INTEGER RDD(39) /* DESCRIRTION LINE D
INTEGER RKXP /* MASK X POSITION
INTEGER RKXS /* MASK X SPEED
INTEGER RKYP /* MASK Y POSITION
INTEGER RKYS /* %ASK Y SPEED
INTEGER RMXP /* TABLE X POSITION
INTEGER RMXS /* TABLE X SPEED
INTEGER RMYP /* TABLE Y POSITION
INTEGER RMYS /* TABLE Y SPEED
INTEGER RMRP /* ROTATE POSITION
INTEGER RMRS / ROTATE SPEED
INTEGER RIPA(40) /* IMAGE PROCESS A
INTEGER RNXA /* CODE FOR NEXT OPERATION
INTEGER RIPB(40) /* IMAGE PROCESS B
INTEGER RNXB /* CODE FOR NEXT OPERATION
INTEGER RIPC(40) /* IMAGE PROCESS C
INTEGER RNXC /* CODE FOR NEXT OPERATION
INTEGER RIPO(40) /* IMAGE PROCESS D
INTEGER RNXD /* CODE FOR NEXT OPERATION
INTEGER RIPE(40) /* IMAGE PROCESS E
INTEGER RNXE /* CODE FOR NEXT OPERATION
INTEGER RIPF(40) /* IMAGE PROCESS F
INTEGER RNXF /* CODE FOR NEXT OPERATION
INTEGER RIPG(40) /* IMAGE PROCESS 6
INTEGER RNXG / CODE FOR NEXT OPERATION
INTEGER RIPH(40) /* IMAGE PROCESS H
INTEGER RNXH / CODE FOR NEXT OPERATION
INTEGER RTRKY(20) /* RESULTS KEY
INTEGER RTPF / PASS-FAIL CODE
INTEGER RTCMI(40) /* COMMENT LINE I
INTEGER RTCM2(40) / COMMENT LINE 2
INTEGER RTTNM(IO) /* TAPE NAME
INTEGER RTFNA / FILE No.
INTEGER RTIMN(25) /* IMAGE NAME

C
C PRIMARY KEY c SAME AS TEST NAME FROM RREC, AND RTIMN
C SECONDARY KEYS = NONE.
C

EQUIVALENCE (RTREC(I), RTNR) /* TEST NAME
EQUIVALENCE (RTREC(Il), RDA) /* DESCRIPTION LINE A
EQUIVALENCE (RTREC(50), RDB) /* DESCRIPTION LINE B
EQUIVALENCE (RTREC(89), RDC) /* DESCRIPTION LINE C
EQUIVALENCE (RTREC(12B),RDD) / DESCRIPTION LINE D
EQUIVALENCE (RTREC(167),RKXP) /* MASK X POSITION
EQUIVALENCE (RTREC(168),RKXS) /* MASK X SPEED
EQUIVALENCE (RTREC(I69),RKYP) /* MASK Y POSITION
EQUIVALENCE (RTREC(170),RKYS) / MASK Y SPEED
EQUIVALENCE (RTREC(171),RRXP) /* TABLE X POSITION
EQUIVALENCE (RTREC(172),RMXS) I* TABLE X SPEED
EQUIVALENCE (RTREC(173),RMYP) /* TABLE Y POSITION
EQUIVALENCE (RTREC(174),RMYS) / TABLE Y SPEED
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C RTCOM: TEST RESULTS COMMON FILE PAGE 0002

EQUIVALENCE (RTREC(1?5),RRRP) /* ROTATE POSITION
EQUIVALENCE (RTREC(176),RMRS) /* ROTATE SPEED
EQUIVALENCE (RTREC(177),RIPA) /* IMAGE PROCESS A
EQUIVALENCE (RTREC(217),RNXA) /* CODE FOR NEXT OPERATIONFEQUIVALENCE (RTREC(216),RIPB) /* IMAGE PROCESS B
EQUIVALENCE (RTREC(258)1RNXB) /* CODE FOR NEXT OPERATION
EQUIVALENCE (RTREC(259),RIPC) IN IMAGE PROCESS C
EQUIVALENCE (RTREC(299),RNXC) /* CODE FOR NEXT OPERATION
EQUIVALENCE (RTREC(300),RIPD) /* IMAGE PROCESS D
EQUIVALENCE (RTREC(340),RNXD) /* CODE FOR NEXT OPERATION
EQUIVALENCE (RTREC(341),RIPE) /* IMAGE PROCESS E
EQUIVALENCE (RTREC(381),RNXE) /* CODE FOR NEXT OPERATION
EQUIVALENCE (RTREC(382)1RIPF) I* IMAGE PROCESS F
EQUIVALENCE (RTREC(422),RNXF) I* CODE FOR NEXT OPERATION
EQUIVALENCE (RTREC(423),RIPG) /* IRAGE PROCESS 6
EQUIVALENCE (RTREC(463),RNXG) I' CODE FOR NEXT OPERATION
EQUIVALENCE (RTREC(464),RIPH) IN IMAGE PROCESS H
EQUIVALENCE (RTREC(504),RNXH) /* CODE FOR NEXT OPERATION
EQUIVALENCE (RTREC(505)1RTRKY) I' KEY FOR RESULTS RECORD
EQUIVALENCE (RTREC(525),RTPF) /* PASS--FAIL CODE
EQUIVALENCE (RTREC(526),RTCR1) IN COMMENT I
EQUIVALENCE (RTREC(566),RTCM2) /* COMMENT 2
EQUIVALENCE (RTREC(606),RTTNR) /* TAPE NAME
EQUIVALENCE (RTREC(616),RTFNM) 1* FILE #
EQUIVALENCE (RTREC(617),RTIMN) l* IMAGE NAME

C
C DATA-BASE NAME AND MIDAS INDEX POINTER ARRAY

INTEGER RTNAM(16) IN PLAN TEST DATA FILE NAME
INTEGER RTLEN /* NAME LENGTH
INTEGER RTCHN IN CHAN. TO DATA BASE FILE
INTEGER RTARR(14) IN MIDAS INFO ARRAY
INTEGER RTERR /* MIDAS ERROR CODE

C
EQUIVALENCE (RTARR,RTERR)
COMMON /RTCOM/ RTREC,RTNAR,RTLEN7RTCHNRTARR
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C TCOR: CORRON FILE FOR TAPE DATA-BASE. PAGE 0001

C TCOM: COMMON FILE FOR TAPE DATA-BASE.
C

INTEGER TSZU,TSZB,TNWT
PARARETER TNWT=25 /* No. OF WORDS IN TEST-RESULTS NARE
PARARETER TSZW=TNWT*52+11 /* TAPE RECORD SIZE IN WORDS
PARARETER TSZB=TSZW*2 /I TAPE RECORD SIZE IN BYTES

C INTEGER TREC(TSZW) /* TAPE RECORD

INTEGER TNAR(ID) /* TAPE NARE
INTEGER TNFL / No. FILES RECORDED ON THIS TAPE
INTEGER TIRNA(TNUT) / IMAGE A NARE

CCC PRIAARY KEY: TAPE NAAE
C SECONDARY KEY: IMAGE NAME = TEST-RESULTS KEYNORD.
C
C EQUIVALENCE (7REC(l), TNAM) /* TAPE NAME

EQUIVALENCE (TREC(i1),TNFL) /* No. OF ENTRIES THIS FILE
EQUIVALENCE (TREC(12),TIMNA) /* IMAGE NAME

C

C DATA-BASE HARE AND MIDAS INDEX POINTER ARRAY
INTEGER TPNAM(16) / TAPE DATA FILE HARE
INTEGER TPLEN /* HARE LENGTH
INTEGER TCHN /* CHAN. TO DATA BASE FILE
INTEGER TPARR(14) / MIDAS INFO ARRAY
INTEGER TPERR / RIDAS ERROR CODE
INTEGER TFCNT /* TAPE FILE COUNT (PRESENT)

C / TFCNT = I FOR lIst FILE.
C

EQUIVALENCE (TPARRTPERR)
COMMON /TCOM/ TRECTPNANTPLENTCIIN,TPARR,TFCNT
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C Al: AUTOMATED INSPECTION - TOP LEVEL PAGE 0001

C Al: AUTOMATED INSPECTION - TOP LEVEL
CC NNNN**NNNNNNNNNNNNNN*NNNNNNNNNNN NN*NNN

C N
C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY N
C

C
C *THIS IS THE MAIN PROGRAM FOR THE AUTOMATED INSPECTION SYSTEM
C *FUNCTION: 1. OPEN DATA BASE FILES N
C N 2. INITIATE, INSPECTION, PLANNING, OR RETRIEVAL N
C * 3. OR CLOSE DATA BASE FILES AND EXIT *
C
$INSERT PCOR
$INSERT PTCON
$INSERT RCON
$INSERT RTCOM
$INSERT ICOR
$INSERT SYSCOR>CRTCTRL
C

CONRON/OREZ/ZERO(8191)C

LOGICAL EQUIPC

EQUIP = .FALSE.
C
C SET UP TERMINAL CODES, OPEN DATA BASE FILES
C ----------

CALL INITAL(IERR)
IF (IERR .NE. 0) CALL EXIT

C
C GET FUNCTION! INSPECT,PLANRETREIVE HISTORYCLOSE FILES
C---------
10 CALL GFUNCT(RENU)

IF (MENU .EQ. 0) GOTO 950
G0TO (20,30,40), MENU
GOTO 950

C
C PERFORM INSPECTION
C ---------
20 CALL INSP(EQUIPIERR)

IF (IERR) 950,10,950
C
C PLAN

30 CALL PLAN(IERR)
IF (IERR) 950,10,950C

C RETRIEVE HISTORY
C-----------
40 CALL RETR(EGUIP,IERR)

IF (IERR) 950,10,950
C
C CLOSE DATA BASE FILES
C ---------
950 CALL CLOALL
C
C EXIT
C ----------
1000 CALL EXIT

END
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C APDAT; APPEND DATE TO KEYWORD

C APDAT: APPEND DATE TO KEYWORD

C
C

C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
C *GENERAL PURPOSE SUBROUTINE TO APPEND DATE AND TIME TO A STRING
C *DATE/TIME IS FORM: MMDDYYHHMMSS

SUBROUTINE APDAT(KEY,LEN)
C

$INSERT SYSCOM>A$KEYS
C

REAL*8 DDDTDURAY(2)
DIMENSION IDT(8)
INTEGER BIAS,1
EQUIVALENCE (IDTDD)
EQUIVALENCE (IDT(5),DT)

DD = DA7ESA(DURRY) /*GET DATE
TI = TINE$A(DT) /*GET TIME
CALL. RMNAB(IDT,16) /* REMOVE NON-ALPHABETICAL CHARACTERS
IE = LEN
IS = IE - 11
IF (IS .LE. 0) RETURN
CALL MSUB$A(IDT,12,1,12,KEY,LEN,IS,IE) /* APPEND THE DATE
RETURN
END

C CLOALL: CLOSE ALL OPEN CHANNELS

C CLOALL: CLOSE ALL OPEN CHANNELS
C

C
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C * *

SUBROUTINE CLOALL

$INSERT SYSCOM>A$KEYS

DO 100 ICH=1,62
IF (.NOT. UNITtA(ICH)) 0T 100
IF (.NOT. CLOS$A(ICH)) GOTO 100

100 CONTINUE

RETURN
END
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C CNEWC: CREATE NEW IMAGE PROCESSOR COMMAND
C
C
C * *
C N REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980
C N BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY N
C *
C
C
C *CALLED FROM: PLAN
C * 1. INSERT COMMAND FILE IN DATA BASE
C

SUBROUTINE CNEWC(IER)

$INSERT CCOM
$INSERT SYSCOM>PARA.K
$INSERT SYSCOM>A$KEYS
C

INTEGER TRPR(CSZW),NAME(16)C
DATA NAME /'DENO.SCREEN.FT 'I/

C
CALL TONL

C
C Open a channel to the screen template file
C ---------------------------------------------

CALL VOPEN$(NAME,32,1,IFCH,IER) /* OPEN FOR READ
IF (IER .NE. 0) GOTO 9200C

IS = 318
IE = 330
NEWSCR = 2 /* DO NOT ERASE THE SCREEN TO START

C
C Clear record buffer
C --------------------
10 CALL 2FIL(TRPRCSZB,O)
C
C
20 CALL PEDIT(IFCH,TMPRIS,IENEUSCR)

CALL ZMVD(TNPRCREC,CSZB)
C
C Check to see if record alreadw exists.
C--------------------------------------

IFLAG = FLtRET
CALL NEXTS(CCHNCRECCNAMCARRIFLAG,$200OOO, 1O)
CALL TONL
CALL TNOU ('COMMAND ALREADY EXISTS',24)
CALL TONI
60 T0 300

C
C Store the record
C ------------------
200 CALL ADDI$(CCHN,CRECCNAR,CARRIFLAG,$9000,0,,0,0)
C
C MORE?

IER - 0
300 IF (YSNOSA('More',4,A$DNO)) GOTO 20
C
C CLOSE THE SCREEN CHANNEL NO.
C -------------------------------
400 CALL CLOS$A(IFCH)

RETURN
C
9000 IER = CERR

WRITE (1,9001) CERRCNNAR
9001 FORMAT('NIDAS ERROR z',I3,' KEY = ',15A2)

6070 400
C
C
9200 WRITE (1,9201) IERNAME
9201 FORMAT('ERROR ',I3,', OPENING FILE ',16A2)
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C CNEWCI CREATE NEW INAGE PROCESSOR CO PAGE 0002

END
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C CNEWPI CREATE NEW PLAN ENTRY PACE 0001

C CNEWP: CREATE NEW PLAN ENTRY
C
C ,

C REAL TIRE XRAY - AUTORATED INSPECTION SYSTER
C VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C * *
C
C
C *CALLED BY: PLAN
C *FUNCTION4 1. GET PART#,INSP NAME,TEST NARES FROM OPERATOR
C * 2. CREATE PLAN KEYWORD
C * 3. STORE PLAN IN DATA BASE *
C

SUBROUTINE CNEWP(IER)

SZNSERT PCO1
$INSERT SYSCOR>PARR.K
$INSERT SYSCOR>ASKEYS
C

INTEGER TRPR(PSZW),NARE(16)
INTEGER KEYO(15) /* PRIRARY KEYC
DATA NARE /'DENO.SCREEN.FT 'I/

C
CALL TONL

C
C Open a channel to the screen template file
C -------------------------------------------

CALL YOPENS(NAME,32,1,IFCHIER) /I OPEN FOR READ
IF (IER .NE. 0) GOTO 9200

C
IS = 50
IE = 66
NEWSCR = 2 / DO NOT ERASE THE SCREEN TO STARTC

C Clear record buffer
C ----------------------
10 CALL ZFIL(TRPR,PSZB,O)
C
C
20 CALL PEDIT(IFCH,TMPR 1IS,IENEVSCR)CALL ZAVD(TRPRPRECPSZB)
C

C Check for internal consistancy
C -----------------------------

IF (PNT .LE. 10) 6010 27
WRITE (1,26)

26 FORMAT(/,'10 IS MAXIMUM NURBER OF TESTS!',/)
GOTO 20

C
27 IF (TAPR(II) .NE. 0) 60TO 28

WRITE(1,31)
31 FORRAT(IX,'INSPECTION NARE MANDATORY!')

GOTO 20
C
28 DO 30 I=1,PNT

IBIAS = 22 + (I-1)*PNWT
IF (TRPR(IBIAS) .NE. 0) 6010 30
WRITE (1,29)

29 FORMAT(/,'NURBER OF TESTS NOT CONSISTENT!',/)
GOTO 20

30 CONTINUE
C
C Create a Primarv kewword.
C ------------------------

CALL CRPKEY(PPN,20,PIN,20,0,G,O,KEYO,30)
C

LEN = LSIZE(KEYO,30)
C
C Check to see if record alreadw exists.
C -----------------------------------

A5-68
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[FLAG = FLtRET
CALL NEXT$(PCHN,PREC,KEYO,PLARR,IFLA6,$200,0,OO,D)
CALL TONL
CALL TNOU ('PLAN NUMBER ALREADY EXISTS',26)
CALL TONL
60 TO 300

C
C
C
C Store the record

200 CALL ADDII(PCHN,PRECKEYO,PLARRIFLAG,$9
0 O0,0OOOO)

C
C Insert the secondarv kews
C ---------------------------

IBIAS = 22
[FLAG = FLIUSE

C
DO 220 I=I,PNT

CALL ADDI$(PCHN,KEYO,PREC(IBIAS),PLARRIFLAG,$91OOl0OO)
IBIAS = IBIAS + PNWT

220 CONTINUE
CC MORE?
C ------- -

300 IF (YSNOSA(VRore',4,A$DNO)) GOTO 20
C
C CLOSE THE SCREEN CHANNEL NO.

400 CALL CLOS$A(IFCH)
RETURN

C9000 IER PLERR

WRITE (1,9001) PLERR,KEYO
9001 FORMAT('MIDAS ERROR =',13,' KEY ',15A2)

GOTO 400
C
9100 JER = PLERR

JBIAS = IBIAS + PNT - 1
WRITE (1,9101) FLERR,(PREC(I),I

=IBIASJBIAS)
9101 FORMAT('AIDAS ERROR =',13,' KEY = ',15A2)

GOTO 400
C
C
9200 WRITE (1,9201) IERNAflE
9201 FORMAT('ERROR ',13,', OPENING FILE ',16A2)

RETURN
C
C
9900 FORMAT('ERROR = ',13)

END
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C CNEWT: CREATE NEW TEST ENTRY
C
C *

C REAL TIRE XRAY - AUTORATED INSPECTION SYSTER
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C *
C
C
C *CALLED FROR: PLAN
C *FUNCTION: 1. GET TEST NARE, DESCRIPTION, ROTOR POSITIONS,
C * AND IRAGE PROCESSES FORM PLANNER C
C * 2. INSERT TEST IN DATA BASE
C

SUBROUTINE CNEW1(JER)

$INSERT PTCOR
$INSERT SYSCOR>PARM.K
$INSERT SYSCOM>ASKEYS
C

INTEGER TRPR(PTSZW),NAME(16)
INTEGER KEYO(10) / PRIRARY KEY

C
DATA NARE /'DERO.SCREEN.FT '/

C
CALL TONIC

C Open a channel to the screen template file
C -------------------------------------------

CALL VOPENt(NAME,32,1,IFCH,IER) /* OPEN FOR READ
IF (ZER .ME. 0) GOTO 9200

C IS = 75
IE = 98
NEWSCR = 2 /* DO NOT ERASE THE SCREEN TO STARTC

C Clear record buffer
C ---------------------
10 CALL ZFIL(TRPR,PTSZB,O)
C
C
20 CALL PEDIT(JFCH,TRPR,ISIENEWSCR)

CALL ZRVD(TRPR,PTREC,PTSZB)
C URITE(1,109e)PTNO /* ***CHECKOUT***
1098 FORRAT(IX,'PTNR FROR CNEWT=',IOA2)

Check to see if record alreadw exists.
C-------------------------

IFLAG = FLSRET
CALL NEXT$(PTCHNPTRECPTNRPTARRIFLAG,$200,D,O,0,O)
CALL TONL
CALL TNOU ('PLAN TEST ALREADY EXISTS',24)
CALL TONL
GO TO 300C

C Store the record
C ------------------
200 CALL ADDI$(PTCHN,PTRECPTNR,PTARRIFLAG,$9000,0,O,0,0)
C CALL TDURP(PTRECPTSZS)
C
C RORE?
C --------

IER = 0
300 IF (YSNO$A('Rore',4,AtDNO)) 60TO 20
C
C CLOSE THE SCREEN CHANNEL NO.
C -------------------------------
400 CALL CLOS$A(IFCH)

RETURN
C
9000 RER z PTERR

WRITE (1,9001) PTERRPTNR
9001 FORRAT('RIDAS ERROR -',13,' KEY u ',15A2)
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GOTO 400
C
9200 WRITE (1,9201) IERINAME
9201 FORMAT('ERROR 'rI3,', OPENING FILE ',16A2)

RETURN
C
C
9900 FORMAT('ERROR =',13)

END
C

C CRPKEY; CREATE PLAN KEYWORD PAGE 0001

C CRPKEY: CREATE PLAN KEYWORD
C
C
C *
C *REAL TIME XRAY -AUTOMATED INSPECTION SYSTEM
C *VERSION 1.0 JUNE 1,1980
C *BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C *

C
C *GENERAL PURPOSE SUBROUTINE TO CREATE A KEYWORD
C *FUNCTION; 1. CONCATENATE TEXT STRINGS WITH A '/' INBETWEEN
C *2. APPENDS DATE AND TIRE TO END
C

SUBROUTINE CRPKEY(TEXT1,MAX1 .TEXT2,NAX2,TEXT3,RAX3,TEXT4,RAX4,
C KEY,MAXKEY)

C
$INSERT SYSCOM>ASKYS

CALL. ZFIL(KEY,MAXKFY,' '

LFNI =LSIZE(TEXTI,MAXI) /*FIND LENGTH OF FIRST STRING
CALL ZNiV(TEXTI,LENI,KEY,MAXKEY) /*MOVE FIRST STRING INTO KEY
IF (TEXT2 .EQ. 0) GOTO 1000
IPOS =LENI+ I
CALL fCHR$A(KEYYIPOS,'/ ',I) /*INSERT "/" INTO KEY
IPOS = IPOS + I
LEN2 = LSIZE(TEXT2,MAX2) /*FIND LENGTH OF SECOND SIRING
CALL MSUBSA(TEXT2,MAX2,1,LEN42,KEYRAXKEY,IPOS1 MAXKEY)
IF' (MAX3 .LE. 0) GOTO 1000
IF (TEXT3 .EQ. 0) GOTO 1000

C
IPOS =LSIZE(KEYAAXXEY) 4 1
CALL MCHR$A(KEYIPOS,1/ 'r1) /*INSERT 11/1 INTO KEY
IPOS =IPOS + 1
CALL MSUB$A(TEXT3,MIAX3,1,RAX3,KEYMAXKEY, IPOS1MAXKEY)
IF (MAX4 .LE. 0) GOTO 1000

C
IPOS z LSIZE(KEY1RAXKEY) 4 1
IF (TEXT4 .EQ. 0) GOTO 1000
CALL fCHR$A(KEY.IPOSl,/'l1) /*INSERT "/" INTO KEY
IPOS = IPOS + 1
CALL MSUB$A(TEX74,MAX4,INAX4,KEYRAXKEYIPOSPMAXKEY)

1000 RETURN
END
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C CRRES: CREATE RESULTS RECORD
C
C
C
C iREAL 7IME XRAY - AUTOMATED INSPECTION SYSTEM
C *VERSION 1.0 JUNE 1,1980*
C *BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
C *CALLED BY: DINSP
C *FUNCTION; 1. CREATE TEST RESULT NAMES (CRPKEY)
C 2. FILL MAIN RESULT RECORD FROM PLAN (2MVD)
C

SUBROUTINE CRRES(SERIALIID1 IERR)
C
$INSERT PCOM
$INSERT PTCOM
$INSERT RCOM
$INSERT SYSCOM>PARM.K
C

INTEGER BIAS,BI,IBUF(10),IKEY(RNWT),BIAS2,B12,TBIAS
C

NSIZ RNIVT*2
C

TBIAS =22 /* TEST NAKE BIAS

DO 10 1 =1,PN7 /*CREATE TESTNAMES FOR RCOM
CALL NEXT$(PTCHNYPTRECPREC(TBIAS) 1PTARRvFLRETS$9000,0,01 0,0)
7B1AS = TBIAS + PNUT
BIAS = 2*(22 + (1-1)*PNWT) - 1
DIAS2 a BIAS + 2*PNWT - I
SI1 2*(43 + (1-1)*RNWT) - 1
B12 9 1 + 2*RNWT - I

C
C PUT PREC(BIAS) INTO IBUF
C

CALL MSUBSA(PREC,PSZBBIASBIAS2,IBUF,20,1,20)
C
C CREATE KEY INTO IKEY
C

CALL CRPKEY(PPN120,PIN,20,SEIRIAL,20,IBUF ,20, IKEY,NSIZ)
CALL APDAT(IKEY1NSIZ)

C
C MOVE ]KEY INTO RREC(BI)
C

CALL MSUB$A(IKEYNSIZI 1NSIZ,RRECRSZB,BI,B12)
10 CONTINUE
C

CALL ZAVD(PPNRPN,20)
CALL ZMVD(PIN,RIN,20)
CALL ZMVD(IID,RIID,10)
CALL ZMVD(SERIAL1 RSNO,20)
RETURN

C
9000 IERR aPTERR

WRITE( 119010) IERR,TBIAS
9010 FORMAT(1XERROR ',12,' BIAS =4,I1 IN CRRES CHECK PLAN7ES7')

RETURN
END
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C CRTRES; CREATE A TEST RESULTS RECORD.
C
C •
C *
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
C *CALLED BY: DINSP *
C *FUNCTION: 1. MOVE TEST PLAN RECORD TO TEST RESULTS RECORD *
C * 2. MOVE IMAGE NAME TO TEST RESULTS RECORD
C * 3. MOVE TAPE NAME TO TEST RESULTS RECORD *
C

SUBROUTINE CRTRES(I,RTKEY)C

C I = TEST SEQUENCE NO.
C
$INSERT PTCOM
$INSERT RCOM
$INSERT RTCOM
$INSERT TCOM
C

IBIAS 43 4 (I-1)*RNWT
INGSIZ = TNWT*2

C
C ZERO THE RECORD
C

CALL ZFIL(RTRECRTSZBO)
C
C MOVE A COPY OF TEST PLAN TO RESULTS RECORD
C

CALL ZMVD(FTRECRTRECPTSZB)
C
C STORE THE IMAGE NAME
C

CALL. ZAVD(RREC(IBIAS),RTIMN,aMGSIZ)
CALL ZMVD(RTIMN,RTKEY,IGSIZ)

C
C PLUS THE TAPE NAME & NUMBER
C

CALL ZMVD(TNAM,RTTNM,20)
RTFNM TFCNT

C
RETURN
END
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C DBPRM: INSERT DATA BASE PARAMETERS
CC

C * *
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM N
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C * *C *****NN**NN***N**NNI**N*N*I*IN***N*NN*NNN

C
C * CALLED BY: INITAL
C * FUNCTION: LOAD DATA BASE NAMES, NANELENGTHS INTO CONON FILES*
C

SUBROUTINE DBPRM
C
$INSERT PCOR
$INSERT PTCON
$INSERT RCOR
$INSERT RTCON
$INSERT TCON
$INSERT CCON
C
C INSERT NAMES

PLLEN = 8
CALL ZRV('PLAN.DB ',PLLENPLNAM,32)
PTLEN = 11
CALL ZMV('PLNTEST.DB ',PTLENPTNAR,32)
RLLEN = 10
CALL ZRV('INSRES.DB ',RLLENRLNAR,32)
RTLEN = 12
CALL ZRV('INSTESTR.DB ',RTLEN,RTNAR,32)
TPLEN = 8
CALL ZMV('TAPE.DB ',TPLENTPNAM,32)
CLEN = 11
CALL ZMV('CORAAND.DB ',CLEN,CNNAM,32)
RETURN
END
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C DINSP: DO THE INSPECTION
C

C
C N REAL. TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY NC *

C

C *CALLED BY: INSP N
C *FUNCTION; 1. INITIALIZE IMAGE PROCESSOR, IF REQUIRED (INTIP)
C N 2. INITIALIZE MOTORS, IF REQUIRED (INTMOT) N
C * 3. INITIALIZE NAG TAPE, IF REQUIRED (INTAP)
C 4 4. CREATE A MAIN RESULT RECORD (CRRES) N
C 5. O0 THE FOLLOWING FOR EACH TEST: *
C N A. GET TEST PLAN (GPTST)
C * B. CREATE TEST RESULT RECORD (CRTRES) *
C N C. POSITION MOTORS (PROT) N
C D 0. PROCESS THE IMAGE (PING) *
C N E. SAVE THE TEST RESULTS (SYRES) *
C 6 6. SAVE THE MAIN TEST RESULTS (SVMRES)
C

SUBROUTINE DINSP(IIDSERIALE0UIP,DEFALT,IERR)
C
$INSERT PCOM
$INSERT RCON
C

LOGICAL EQUIP
INTEGER RTKEY(RNWT)

C
IF (EQUIP) 6070 10

C INITIALIZE IMAGE PROCESSOR
C ----------

CALL INTIP(IERR)
IF (IERR .NE. 0) RETURN

C INITIALIZE ROTORS
C ----------

CALL INTMOT(IERR)
IF (IERR .NE. 0) RETURN

C INITIALIZE TAPE
C ----------
10 CALL INTAP(EQUIP,NOTAPE,IERR)

IF (IERR .NE. 0) RETURN
EQUIP = .TRUE.

C SET OVERALL PASS-FAIL CODE TO ZERO
C ----------

RPF = 0
C CREATE THE RESUTLTS RAIN RECORD
C---------
20 CALL CRRES(SERIALIID,IERR)

IF (IERR .NE. 0) RETURN
C
C DO FOR EACH TEST
C

DO 30 1 = 1,PNT
C GET PLAN'S TEST
C ----------
21 CALL OPTST(I,IERR)

IF (IERR NE. 0) RETURN
C LOAD RTCON
C ---------

CALL CRTRES(I,RTKEY)
C POSITION MOTORS
C ----------

CALL. PROT
C PERFORM IMAGE PROCESSING PER TEST
C..--------

CALL PIMG(I,NOTAPEIERR)
C SAVE THE INSPECTION TEST RESULTS
C ----------

CALL SVRES(DEFALTNOTAPEI,RTKEYIERR)
IF (IERR .NE. 0) RETURN

30 CONTINUE
C AS-75



C DIMSP: DO THE INSPECTION PAGE 0002

C SAVE THE RESULTS RAIN RECORD
C ---------

CALL SVARES(IER)
RETURN
END

A5-76



C OLIC: DELETE IMAGE PROCESSOR COMMANU PAGE 0001

C OLIC; DELETE IMAGE PROCESSOR COMMAND
C

C
C tREAL TIME XRAY - AUTOMlATED INSPECTION SYSTEM f
C VERSION 1.0 JUNE 1,1980
C *BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C f
C
C
C *CALLED BY: PLAN
C *FUNCTION: 1. GET COMMAND NAMiE FROM OPERATOR
C *2. FIND RECORD IN COMMAND DATA BASE
C *3. DELETE THE COMMAND RECORD f
C
C AR6 1; IERR INTEGER

SUBROUTINE DLTC(IERR)
C
$INSERT CCOM
$INSERT SYSCOM>PARM.K
C

INTEGER CNAME(10)
LOGICAL MORE

C BET TEST NAME
C
10 WRITE(1 120)
20 FORMAT(1XWCOMMAND NAME?')

RFAD(1,25,ERR =10) CHAME
25 FORMAT(10A2)
C
C FIND THE RECORD
C

IFLAG - FLSRET
CALL NEXT$(CCHNCREC1 CNAME,CARR, IFLAG,S8000,0,G,0,O)

C DELETE THE RECORD
C

IFLAG =FLIRET 4 FISUSE
CALL DELET$(CCHN,CRECCNAME,CARR, IFLAG,$9000,0,0,0,0)
WRITE( 1,30)CNAME

30 FORRAT(1X,10A2.' DELETED')
CALL DAORE(JIORE)

IF (MORE) 6010 10
RETURN

WRITE(1,8004) CNAME
6004 FORRAT(10A2,' COMMAND NOT FOUND')

RETURN
C
8005 4RITE(1,801D)]ERRCNAME
8010 FORMAT(1X,'MIDAS ERROR ',13,' IN FINDING '710A2)

RETURN
C
9000 IERR = CERR

WRITE( 1,9010)IERRFCNAME
9010 FORRAT(IX,'RIDAS ERROR ',12,' IN DELETING ',10A2)

RETURN
END
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C DLTP; DELETE A PLAN
C

C * *
C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C V VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGYC * *

C *CALLED BY: PLAN

C *FUNCTION: 1. GET PART1,INSPECTION RARE FROM OPERATOR
C * 2. CREATE THE PLAN KEYWORD
C * 3. GET THE RECORD FROM DATA BASE
C * 4. DELETE SECONDARY AND PRIMARY KEYWORDS AND RECORD *
C
C ARG 1: IERR INTEGER
C

SUBROUINE DLTP(IERR)
$INSERT PCOM
$INSERT SYSCOR>PARM.K
SINSERT SYSCON>ASKEYS
$INSERT SYSCOM>KEYS.FC

INTEGER IBUF(20),DPART(IO),DIIN(IO),DKEY(20),BIAS,PTENP(PSZW)
LOGICAL ZCR

C
EQUIVALENCE (IBUFDPART)
EQUIVALENCE (IBUF(11) ,DIIN)

CALL ZFIL()BUF,40,0) /* ZERO THE PEDIT BUFFER
CALL VOPEN$('DENO.SCREEN.FT',14,,ICHIERR) /* OPEN PEDIT CHANNEL
IF (IERR .NE. 0) 60TO 9000

CC SET UP PEDIT PARANETERS

IERR = 0
IS = 51
IE 52
NEWSCR = 2C

C GET PART I AND INSPECTION NANE FROM PEDIT
C

CALL PEDIT(ICHIBUFIS,IENEWSCR)
C
C CLOSE PEDIT RECORD
C

CALL CLOS$A(ICH)C

C MAKE IBUF INTO KEY
C

CALL CRPKEY(DPART,20,DIIN,20,OO,O,O,DKEY,40)
C
C GET THE RECORD
C CALL NEXT$(PCHNPREC,DKEYPLARRFLSRET,$905O1 ,,,0,)

BIAS = 22
C
10 IF (PREC(BIAS) .EQ. 0) 60T0 20
C
C DELETE SECONDARY KEYS
C
C FIND SECONDARY KEYS
C

IFLAG = FLSRET
30 CALL NEXTS(PCHN,PTERP,PREC(BIAS),PLARR,IFLAG,$2O,IvCO,)
C
C COMPARE PREC AND PTERP
C

IFLAB a FL$RET 4 FLSUSE
ISIZE = PSZB
IF (.NOT. ZCR(PTENP,ISIZEPRECIS1ZEICODE)) GOTO 30

CC DELETE THE SECONDARY KEY A58-



C DLTP: DELETE A PLAN PAGE 0002

C
CALL DELET$(PCHNPREC,PREC(BIAS),PLARR,IFLAG,#20,1,O,OD)C
BIAS = BIAS 4 PNVT
GOTO 10

C
C DELETE PRIMARY KEY AND RECORD
C
20 IFLAG = FL$RET

CALL DELETt(PCHN,PREC,DKEY,PLARR,IFLAG,$9100,O,O,,O)
IRITE(1,80)DKEY

80 FORMAT(IX,'DELETED ',2DA2)
RETURN

9000 WRITE(1,9010)IERR
9010 FORMAT(IX,'ERROR ',12,' IN OPENING DENO.SCREEN.FT')

RETURN
C
9050 IF (PLERR .NE. 7) GOTO 9065

WRITE(1,9060)
9060 FORRAT(IX,'RECORD NOT FOUND')

RETURN
9065 URITE(1,9070)PLERR,PREC(BIAS)
9070 FORMAT(IX,'NIDAS ERROR ',12,' IN FINDING KEY ',20A2)

IERR = PLERR
RETURNC

9100 WRITE(1,9110) PLERR,DKEY
9110 FORMAT(IX,'NIDAS ERROR ',12,' IN DELETING ',20A2)

IERR = PLERR
RETURN
END

C DLTR: DELETE RESULTS PAGE 0001

C DLTR: DELETE RESULTS
C

C
C * REAL TIRE XRAY - AUTOMIATED INSPECTION SYSTEM *
C VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C *
C
C
C *CALLED FROR: PLAN
C *FUNCTION: 1. GET PART#,INSPECTION NAME FROM OPERATOR *
C * 2. FIND A RATCH IN DATA BASE
C * 3. IF CORRECT RESULT, DELETE IT AND THE RESULT TESTS f
C SUBROUTINE DL.TR(IER)

UR1TE (1,1)
1 FORMAT('* DELETE RESULTS IS A FORBIDDEN TRANSACTION W1')

IER = 0
RETURN
END
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C DLTT; DELETE TEST PLAN PAGE 0001

C DLTT: DELETE TEST PLAN
C
C

C i REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C V VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C *
C * * *N********NN**U*N*******
C
C *CALLED BY; PLAN
C *FUNCTION: 1. GET TEST NAME FROM OPERATOR
C * 2. FIND RECORD IN TEST DATA BASE
C * 3. DELETE THE TEST RECORD
C
C ARG 1: IERR INTEGERC

SUBROUTINE DLTT(IERR)
C
$INSERT PTCOM
$INSERT SYSCON>PARM.K
C

INTEGER PTNARE(0)
LOGICAL MOREC

C GET TEST NAME
C
10 VRITE(1,20)
20 FORMAT(IX,'TEST NAME?')

READ(1,25,ERR a 10) PTNAME
25 FORMAT(IOA2)
C
C FIND THE RECORD
C

IFLAG a FLSRET
CALL NEXT$(PTCHNPTRECPTNARE,PTARRIFLAG,$8000,OO,,00)

C
C DELETE THE RECORD
C

IFLAG = FL$RET 4 FL$USE
CALL DELET$(PTCHN,PTRECPTNAME,PTARR,IFLAG,$9000,0,O,0,O)
URITE(I,30)PTNAME

30 FORMAT(IX,IOA2,' DELETED')
CALL DMORE(MORE)
IF (MORE) 6010 10
RETURNC

9000 IF (PTERR .NE. 7) 60TO 9005
WRITE(1,004) PTNAME

9004 FORMAT(IOA2,' TEST PROCEDURE NOT FOUND')
RETURN

C
8005 URITE(1,010)IERR,PTNAME
8010 FORMAT(IX tMIDAS ERROR ',I3,' IN FINDING ',IOA2)

RETURN
C
9000 IERR z PTERR

URITE(I,9010)IERR,PTNAME
9010 FORMAT(IX,'MIDAS ERROR ',12,' IN DELETING ',IOA2)

RETURN
END
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C DONRE: DO YOU WANT TO DO MORE? PAGE 0001

C DNORE: 00 YOU WANT TO DO MORE?
C
C
C
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C **C ******,* *N***N~N**N*§* **N**tNI*N****EW***I
C

C *GENERAL PURPOSE SUBROUTINE TO SEE IF OPERATOR NEEDS TO DO
C * A FUNCTION AGAIN *

SUBROUTINE DRORE(MORE)
C
$INSERT SYSCOM>A$KEYS

LOGICAL ROREYSNO$A
C MORE = YSNO$A('More',4,ASDNO)

RETURN
END
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C DSPLD; DISPLAY OR PRINT PLAN OR RESULT D PAGE 0001

C DSPLD; DISPLAY OR PRINT PLAN OR RESULT DATA.

C

C
C N REAL TIRE XRAY - AUTORATED INSPECTION SYSTER
C * VERSION 1.0 JUNE 1,1980 *
C N BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY N
C * *
C
C
C *CALLED FROR: PLAN
C *FUNCTION: 1. GET DISPLAY FUNCTION FROM OPERATOR (ODFNCT)
C N 2. CALL ONE OF FOLLOWING SUBROUTINES
C * DSPP - DISPLAY A PLAN *
C N DSPPT - DISPLAY A TEST N
C * DbPR - DISPLAY RAIN RESULTS *
C N DSPRT - DISPLAY TEST RESULTS
C * DSPT -DISPLAY TAPE RECORD
C LISTIX- LIST RECORD BY INDEX NO.
C 3. IF MAILSTOP GIVEN-SPOOL INFO TO LINE PRINTER
C
C ARG 1: ]ERR INTEGER
C

SUBROUTINE DSPLD(IERR)

INTEGER SPFNAR(7),SPCHN
Cc[
C GET DISPLAY FUNCTION
C
10 CALL GDFNCT(RENU,SPCHN,SPFNAR)
C

IF (RENU .EQ. 0) RETURN
GOTO (100,200,300,400,500,600,700,800), RENU

C DISPLAY RAIN PLAN
C
100 CALL DSPP(SPCHN)

GOTO 8000
C
C DISPLAY PLAN TEST
C
200 CALL DSPPT(SPCHN)

60TO 8000
C
C DISPLAY RAIN RESULTS
C
300 CALL DSPR(SPCHN)

GOTO 8000
C
C DISPLAY TEST RESULTS
C
400 CALL DSPRT(SPCHN)

GOTO 8000
C
C DISPLAY TAPE RECORD
C
500 CALL DSPT(SPCHN)

GOTO 8000
C
C LIST INDEX
C
600 CALL LISTIX(SPCHN)

GOTO 9000
C
C SORE OTHER FUNCTION
C
700 GOTO 8000
C
C SORE OTHER FUNCTION

00 60TO 8000

C PRINT RESULTS? A5-82
C



C DSPLD: DISPLAY OR PRINT PLAN OR RESULT D PAGE 0002

8000 IF (SPCHN .EQ 0) GOTO 10
CALL SPOL IT (SpCHN, SPFNAM)
GOTO 10
END
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C DSPP: DISPLAY RAIN PLAN PAGE 0001

C DSPP: DISPLAY MAIN PLAN
C
C *

C REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980
C i BOEING AEROSPACE DUALITY ASSURANCE TECHNOLOGY

C
C
C *CALLED BY: DSPLD
C *FUNCTION: 1. GET PARTNINSPECTION NAME FROM OPERATOR (PEDIT) *
C * 2. FIND RECORD IN DATA BASE *
C * 3. PRINr/ODSPLAY THE RECORD
C 4. IF OPERATOR WANTS TO SEE A TEST: *
C * A. FIND THE RECORD
C B. DISPLAY IT *
C SUBROUTINE DSFP(kEPCHN)

C
C ARG.1: REPCHN INTEGER, REPORT CHANNEL
C
$INSERT PCOM
$INSERT PTCOR
$INSERT SYSCON>PARA. K
$INSERT SYSCOM>A$KEYS4
C

INTEGER PEPCHN,PKEY(20)
C
C OPEN SCREEN TEMPLATE
C

CALL VOPENt('DERO.SCREEN.FT',14,1,IPCHN,IER)
IF (IER .NE. 0) GOTO 9000

C

C GET PART NUMBER, INSPECTION HARE
C

N -1
IS = 49
IE 52
NEWSCR = 2 /* DO NOT ERASE SCREEN TO START
CALL ZFIL(PRECPSZB,O)
CALL PEDIT(IPCHNPRECISIE,NEWSCR)

C
CALL CRPKEY(PPN,20,PIN,20,0,0,0,0,PKEY,40) / CREATE KEYWORD
NCHAR z LSIZE(PKEY,40) /* GET LENGTH OF KEYWORD
IFLAG x FLtRET + FLtBIT

C
C FIND THE RECORD
C
10 CALL NEXT$(PCHN,FRECPKEYPLARR,IFLAG,$9100,0,0,0,NCHAR)
C
C PRINT/DISPLAY THE RECORD
C

IS = 49
IE = 64
NEWSCR = 2
WRITE (1,11)

11 FORRAT(/)
CALL RPT6EN(REPCH4,IPCHN,PREC,LJHESISIE,NEWSCR)

20 IF (REPCHN .NE. 0) GOTO 9900
IFLAG = FL$RET 4 FLSUSE * FLSBIT

C
CALL READN(
'-1 = QUIT, 0 = MORE RATCHES, N = SEE NTH TEST: ',47,N)
IF (N) 9900,10,25

C
C FIND A TEST RECORD
C
25 IBIAS = 22 + (N-I)*PNWT

IFLAG a FLRET
30 CALL. NEXTt(PTCHNPTRECPREC(IBIAS),PTARR,IFLAG,$9200,D,DOD)
C
C PRINT/DISPLAY THE TEST PLAN
C

IS = 74 A5-84



C DSPP: DISPLAY RAIN PLAN PAGE 0002

IE = 99
WRITE (1,11)
CALL RPTGEN(REPCHNIPCHN,PTRECLINES,1StIE,NEWSCR)
6010 20

C
C ERRORS
C
9000 VRITE(1,9010)IER
9010 FORflAT(X 1 ERROR ',13,' IN OPENING DENO.SCREEN.FT')

RE TURN
C
9100 IF (PLERR WHE. 7) GOT0 9120

IF (N .EQ. 0) 6010 9900
WRITE(1 ,9110)PKEY

9110 FORMAT(/,1X,20A2,' NOT FOUND')
6010 9900

912 IF (PLERR .EQ. 22 .OR. PLERR .EQ. 24) GOTO 9140
WRITE(1 ,9130)PLERRPKEY

9130 FORRAT(IW'IDAS ERROR ',13,' IN FINDING ',20A2)
8010 9900

9140 CALL RECYCL
6010 10

9200 IF (PTERR RNE. 7) GOTO 9220
CALL TNOUA(PREC(IBIAS),20)
CALL TNOU(' NOT FOUND'.10)
6010 9900

9220 IF (PTERR .EQ. 22 .OR. PTERR .EQ. 24) GOTO 9240
URITE( 1,9230)PTERR

9230 FORMAM(1W'IDAS ERROR ',13,' IN FINDING '
CALL TNOU(PREC(IBIAS),50)
6010 9900

9240 CALL RECYCI
8010 30

C
C EXIT
C
9900 CALL CLOSWAIPCHN)

RETURN
END
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C DSPPT: DISPLAY ONE TEST PLAN PAGE 0001

C DSPPT: DISPLAY ONE TEST PLAN
C
C * *

C * REAL TIlE XRAY - AUTORATED INSPECTION SYSTER
C * VERSION 1.0 JUNE 1,1980 *
C N BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C *
C
C
C NCAL.LED BY: DSPLD *
C *FUNCTION ; 1. GET TEST NAME FROM OPERATOR (PEDIT) *
C * 2. FIND THE RECORD IN TEST DATA BASE *
C : 3. PRINT/DISPLAY THE RECORD *
C

SUBROUT I NE DSPPT (SPCHN)
C
C ARG 1: SPOOL CHANNEL SPCHN INTEGER
C
$INSERT PTCOM
$INSERT SYSCOR>PARM.K
$INSERT SYSCOR>A$KEYS
C
C
C OPEN SCREEN TERPLATE
C

CALL VOPENS('DERO.SCREEN.FT',14,1,IPCHN,IERR)
IF (IERR. ME. 0) GOTO 9000

C
C GET THE TEST HAME
C

IS = 74
IE = 75
NEWSCR = 2 /N DO NOT ERASE SCREEN TO START
CALL ZFIL(PTRECPTSZB,O)
CALL PEDIT(IPCHN,PTRECIS1 IENEWSCR)
WRITE (1,1)

I FORMAT(/)
C

NCHAR = LSIZE(PTREC,20) /* GET LENGTH OF KEYWORD
IFLAG = FLiRET + FL$BIT

C
C FIND THE TEST RECORD
C
10 CALL NEXT$(PTCHN,PTRECPTRECPTARR,IFLAG,$9100,0,0,ONCHAR)
C
C PRINT/DISPLAY THE RECORD
C

IS = 73
IE = 99
MRITE (1,11)

11 FORMAT(/)
CALL RPTGEN(SPCHNIPCHN,PTREC,LINES,IS,IE,2)
IFLAG = FLiBIT + FL$RET + FL$USE

C
C ANY RORE RATCHES?
C J=1

IF (SPCHN .EQ. 0) CALL PAUS(J)
IF (J .EQ. 0) GOTO 9900
GOTO 10

C
C ERRORS
C
9000 WRITE(1,9010)IERR
9010 FORRAT(IX,'ERROR ',13,' IN OPENING DERO.SCREEN.FT')

RETURN
C
9100 IF (PTERR .Eg. 7) GOTO 9900

IF (PTERR .NE. 24 .AND. PTERR .NE. 22) GOTO 9150
CALL. RECYCL
GOTO 10

150 URITE(1,9160)PTERRPTNR
9160 FORMAT(1X,'NIOAS ERROR ',13,' IN FINDING ',20A2)
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C DSPPTl DISPLAY ONE TEST PLAN PAGE 0002

C
9900 CALL CLOSSA(JPCHN)

RETURN
END
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C DSPRI DISPLAY RESULTS PAGE 0001

C DSPRI DISPLAY RESULTS
CC *4*u**el~tlNiutuuetouI§ oI4uuugetuutaueotIINiJ~JllliJJJNiOi6N

C I *
C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C V VERSION 1.0 JUNE 1,1980

• BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
C *CALLEDBYI DSPLD AND RETR
C *FUNCTION; 1. 5ET PARTNINSP NAMESERIALOINSP ID FROM OPERATOR
C * 2. CREATE THE RESULT KEYWORD
C * 3. FIND A MATCH IN DATA BASE *
C 4 4. PRINT/DISPLAY THE RECORD
C *5. IF TEST RESULT DESIRED,
C * A. FIND THE RECORD
C S B. DISPLAY IT
C
C AR6 1 REPCHN INTEGER
C

SUBROUTINE DSPR(REPCHN)Ci

$INSERT RCON
$INSERT RTCOQR
$INSERT SYS OR>PARM.K
$INSERT SYSCON>ASKEYS
C

INTEGER RAPRI /* RESULTS PRIMARY KEY LENGTH WORDS
PARAMETER RNPRI = 20
INTEGER RKEY(RMPRI) L
EQUIVALENCE (IBUF(6),PN) /*PART NUMBER
EQUIVALENCE (IBUF(16),IN) /*INSPECTION NAME
EQUIVALENCE (IBUF(26),SNO) /*SERIAL NUMBERC !

C OPEN SCREEN TEMPLATE
C

CALL VOPENt('DERO.SCREEN.FT',1411,IPCHNIERR)
IF (IERR .NE. 0) GOTO 9000

C
C GET PARTIINSP NAME,SERIALI,INSP ID
C IS = 0I

IE = 5
NEWSCR a 2 /* DO NOT ERASE SCREEN TO START
CALL ZFIL(IBUF,70,O)
CALL PEDIT(IPCHNIBUFIS,IE,NEWSCR)

C
NBYTS = RMPRI*2
CALL CRPKEY(PN,20,IN,20,SNO,20,OO,RKEY,NBYTS) /* CREATE KEYWORD
NCHAR - LSIZE(RKEY,40) /* GET LENGTH OF KEYWORD
IFLAG - FLtREr 4 FLtB1TC

C FIND A MATCH
C
10 CALL NEXTS(RLCHNRREC,RKEYRLARRIFLAG,$9100,,0,0,NCHAR)
C
C PRINT/DISPLAY THE RECORD
C

IS : 125IE =44
NEWSCR - 2
WRITE (1,11)

11 FORMAT(/)
CALL RPTGEN(REPCHN,IPCHNRREC,LINES,ISIE,NEWSCR)

20 IF (REPCHN .NE. 0) GOTO 9900
IFLAG - FLtRET * FLSUSE 4 FLSBIT

C
WRITE (1,11)
CALL READN
('-1 - QUIT, 0 - MORE PATCHES, N - SEE NTH TEST% ',47,N)

IF (N) 9900,10,25
C A5-88



C DSPR: DISPLAY RESULTS PAGE 0002

C FIND A TEST RECORD
C
25 IBIAS = 43 + (N-J)*RNVT

IFLAG = FL$RET
30 CALL NEXT$(RTCHNRTREC,RREC(IBIAS),RTARR,IFLAG,$9200,O,0,0,0)
C
C PRINT/DISPLAY THE TEST RESULT
C

IS = 250
IE = 273
WRITE (1,11)
CALL RPTGEN(REPCHN,IPCHNRTREC,LINESISIENEWSCR)
GOTO 20

C
C ERRORS
9000 WRITE(1,9010)IERR

9010 FORMAT(IX,'ERROR ',13,' IN OPENING DENO.SCREEN.FT')
RETURN

C
9100 IF (RLERR .NE. 7) GOTO 9120

WRITE(1,9110)RKEY
9110 FORMAT(1X,20A2,' NOT FOUND')

GOTO 9900
9120 IF (RLERR .EQ. 22 .OR. RLERR .EQ. 24) 60TO 9140

WRITE(1,9130)RLERR,RKEY
9130 FORflAT(IX,'MIDAS ERROR ',13,' IN FINDING ',20A2)

GOTO 9900
9140 CALL RECYCL

GOTO 10
C
9200 IF (RTERR .NE. 7) SOTO 9220

WRITE (1,9201) (RREC(IBIAS+I),I=O,24)
9201 FORMAT(25A2,' NOT FOUND')

GOTO 9900
9220 IF (RTERR .EQ. 22 .OR. RTERZR .EG. 24) 60TO 9240

WRITE(1,9230)RTERR,(RREC(IBIAS I),1=0,24)
9230 FORMAT(IX,'RIDAS ERROR ',13,' IN FINDING ',25A2)

GOTO 9900
9240 CALL RECYCL

GOTO 30
C
C EXIT
C
9900 CALL CLOS$A(IPCHN)

RETURN
END
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C DSPRT. DISPLAY RESULTS OF ONE TEST PAGE 0001

C DSPRT; DISPLAY RESULTS OF ONE TEST
C
C
C
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM N
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C

C
C *CALLED BY; DSPLD AND RETR
C *FUNCTION: 1. GET PART#,INSP NAMESERIALOPINSP ID FROM OPERATOR *
C * 2. CREATE PLAN TEST KEYWORD
C * 3. GET THE RECORD
C * 4. DISPLAY THE RECORD
C
C ARG 1 SPOOL CHANNEL SPCHN INTEGER
C

SUBROUTINE DSPRT(SPCHN)
C
$INSERT RTCOM
tINSERT SYSCOM>PARM.K
$INSERT SYSCOR>AtKEYS
C

INTEGER RTPRI /* NUMBER OF WORDS IN TEST NAME
PARAMETER RTPRI = 20
INTEGER RKEY(RTPRI)
INTEGER REPCHN,PN(IO),1N(IO),SNO(1O),IID(5),IBUF(45)
INTEGER TN(10)
EQUIVALENCE (IBUF,IID) /*INSPECTORS IDN
EQUIVALENCE (IBUF(6),PN) /*PART NUMBER
EQUIVALENCE (IBUF(16),IN) /*INSPECTION NAME
EQUIVALENCE (IBUF(26),SNO) /*SERIAL NUMBER
EQUIVALENCE (IBUF(36),TN) /*TEST NAME

C

C OPEN SCREEN TEMPLATE
C

CALL VOPEN$('DEMO.SCREEN.FT',1 4,1,IPCHN,IERR)
IF (IERR. NE. 0) GOTO 9000

C

IS = 0IE= 6
NEWSCR = 2 /* DO NOT ERASE SCREEN TO START
CALL ZFIL(IBUF,90,0)
CALL PEDIT(IPCHNIBUF,IS,IE,NEWSCR)

NBYT = RTPRI*2
CALL CRPKEY(PN,20,IN,20,SNO,20,TN,20,RKEY,NBYT) /* CREATE KEYWORD
NCHAR = LSIZE(RKEY,40) /* GET LENGTH OF KEYWORD
]FLAG = FLSRET 4 FL$BITC

C FIND THE TEST RECORD
C
10 CALL NEXT$(RTCHNRTREC,RKEY,RTARR,IFLAG,$9100,0,0,0,NCHAR)
C
C PRINT/DISPLAY THE RECORD
C

IS = 250
IE = 273
WRITE (1,11)

11 FORMAT (/)
CALL RPTGEN(SPCHNIPCHNRTRECLINESIS,IE,2)
IFLAG = FLtBIT + FLSRET + FL$USE

C
C ANY MORE MATCHES?
C

CALL PAUS(J)
IF (J .EQ. 0) GOTO 9900
GOTO 10

C
C ERRORS
C
9000 WRITE(1,910)IERR



C DSPRI DISPLAY RESULTS OF ONE TEST PAGE 0002

9010 FORAT(,E:RROR ',13,' IN OPENING OERO.SCREEN.FT')
RETURN

c
9100 IF (RTERR COQ. 7) 6070 9900

IF (RFERR .NE. 24 MAN. RTERR RNE. 22) GOTO 9150
CALL RECYCI
G0T0 10

c
9150 WRITE(1,9160)RTERRKIEY
9160 FORRAT(1X,'RIDAS ERROR ',13r' IN FINDING ',20A2)
C
9900 CALL CLOSSA(IPCHN)

RETURN
END
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C DSPT: DISPLAY TAPE DATA PAGE 0001

C DSPT; DISPLAY TAPE DATA
C
C * *

C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALIY ASSURANCE TECHNOLOGY
C

C
C *CALLED BY% DSPLD AND RETR
C *FUNCTION : 1. GET TAPE NAME OR IMAGE NAME FROM OPERATOR (PEDIT)
C * 2. FIND THE RECORD
C * 3. PRINT/DISPLAY THE RECORD (RPTGEN)
C
C ARG 1: SPCHN SPOOL FILE CHANNEL INTEGER
C '

SUBROUTINE DSPT(SPCHN) II
C

$INSERT TCOM
$INSERT SYSCOM>PARM.K
$INSERT SYSCOM>A$KEYS
C

INTEGER IBUF(26),KEY(TNWT)
LOGICAL MORE
EQUIVALENCE (IBUFINDEX) / AIDAS INDEX
EQUIVALENCE (IBUF(2),KEY) /* MIDAS KEYWORD

C
C OPEN SCREEN FILE
C

CALL VOPEN$('DERO.SCREEN.FT',14,1,ICHIERR)
IF (IERR .NE. 0) GOTO 9000

C
10 IS = 100

IE = 105
NEWSCR = 2 /*DO NOT ERASE SCREEN TO STARTC

C GET INDEX AND PRIMARY OR SECONDARY KEYWORD
C PRIMARY KEY=TNAM, SECONDARY KEYS=IMAGE NAMES
C

CALL PEDIT(ICHIBUF,ISIENEVSCR)C

NBYTS = TNWT*2
LEN = LSIZE(KEYNBYTS) /*FIND SIZE OF KEYWORD FOR MIDAS

C
C FIND THE RECORD
C

IFLAG - FL$RET + FL$BIT
INDEX = INDEX /* ***CHECKOUT
CALL NEXT$(TCHN,TREC,KEY,TPARRIFLAG,$910OINDEXD,D,LEN)

C
C DISPLAY THE RECORD
C

IS = 106
IE = 160
WRITE (1,11)

11 FORMAT(/)
CALL RPTGEN(SPCHNICHTRECLINESISIE,2)
CALL DMORE(MORE)
IF (MORE) GOTO 10

C
C CLOSE THE SCREEN FILE
C
100 CALL CLOSSA(ICH)

RETURN
C
C
9000 WRITE(1,9010)IERR
9010 FORMAT(1X,'ERROR ',13,' IN OPENING DEMO.SCREEN.FT')

RETURN
C
9100 IF (TPERR .NE. 7) GOTO 9110

WRITE(1,9101) KEY
9101 FORMAT('NOT FOUND: '1,25A2)

GOTO 100
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C DSPT; DISPLAY TAPE DATA PAGE 0002

9110 URITE(1,9111)TPERR,KEY
9111 FORMAT(IX,'RIDAS ERROR ',13,' IN FINDING ',25A2)

GOTO 100
END

C FREECHI RETURNS A NUMBER OF AVAILABLE PAGE 0001

C FREECH: RETURNS A NUMBER OF AVAILABLE PRIAOS CHANNELS
C

C
C REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980
C N BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C * *
C
C

SUBROUTINE FREECH(NUM,ICHN)
C
C GENERAL PURPOSE SUBROUTINE TO FIND ONE OR MORE AVAILABLE CHANNELS
C
C NUN = NURBER OF FREE CHANNELS REQUESTED
C ICHN = AN ARRAY SIZE NUN FOR CHANNELS AVAILABLE
C
C
$INSERT SYSCOR>KEYS.F
$INSERT SYSCOM>ERRD.F
C
C

INTEGER ICHN(1) /* DUMMY DIMENSION
LOGICAL UNITSA

C
I=1C
DO 100 ICH=1,63

IF (UNITSA(ICH)) 6OTO 100
ICHN(I) ICH
1=1+I
IF (Q ,GT. NUN) RETURN

100 CONTINUE
C
C ALL. UNITS IN USE: ERROR :41

IER a ESFUIU
RETURN

END
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C GDFNCT: GET DISPLAY FUNCTION PAGE 0001

C GDFNCT: GET DISPLAY FUNCTION
C
C
C * *
C * REAL TIE XRAY - AUTOMATED INSPECTION SYSTEM
C V VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
C *CALLED BY, DSPLD
C *FUNCTION: 1. GET FUNCTION FROM OPERATOR
C * 2. GET RAILSTOP FROM OFERATOR IF PRINTOUT DESIRED
C * 3. IF PRINTOUT DESIRED, OPEN A SPOOL CHANNEL
C
C ARG 1: MENU INTEGER
C ARG 2; SPCHN SPOOL CHANNEL NURBER INTEGER
C AR6 3: SPFNAM SPOOL FILE NAME STRING, INTEGER ARRAY(7)
C

SUBROUTNE GDFNCT(MENUSPCHN,SPFNAM)
C
$INSERT SYSCOM>A$KEYS
C

INTEGER SPCHNSPFNAM(7)
SPCHN = 0C
CALL ZFIL(SPFNAM,14,0)

C

C OPEN A CHANNEL TO SCREEN TEMPLATE
C

CALL VOPEN$('DEMO.SCREEN.FT',1 4,1,ICH,IERR)
IF (IERR .NE. 0) GOTO 9000

C
C GET MENU AND MAIL STOP FROM SCREEN
C

IS = 175
IE = 184
NEWSCR = 2 I* DO NOT ERASE SCREEN TO START

10 CALL PEDIT(ICHSPFNAMISIENEWSCR)
IF (SPFNAM(1) .GE. 0 .AND. SPFNAM(1) .LE. 8) GOO 30
URITE(1,20)

20 FORMAT(IX,'RENU NOT IN RANGE')
GOTO 10

C
C CLOSE THE SCREEN FILE
C
30 CALL CLOS$A(ICH)
C

MENU = SPFNAM(1)

IF (SPFNAR(5) .EQ. 0) RETURN
C

CALL ZAVD('MAILSTOP.',SPFNAR,9)
C

CALL PACK(SPFNAM, 14)
C
C OPEN A CHANNEL TO SPOOL FILE FOR WRITING
C

CALL VOPEN$(SPFNAM,14,2,SPCHNIERR)
IF (IERR .NE. 0) GOTO 9100
RETURN

C
C ERROR MESSAGES
C
9000 WRITE(1,9010)IERR
9010 FORMAT(1X,'ERROR ',13,' IN OPENING DENO.SCREEN.FT')

RETURN;108 VRITE(1,911O)IERR,SPFNAM
I O8 AT(1X,'ERROR ',I3,' IN OPENING ',7A2)

RETURN
END
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C GFUNCT: GET FUNCTION, MAIN MENU
CC **I*NJg***w**um~u~u~*NEN§a N*hNNNUN*UENEI N*ImeuE**N****iu

C *

C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM U
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C

C
C * CALLED BY; Al I
C * FUNCTION: GET MENU FUNCTION - INSPECTPLAN,QUERY RESULTSEXIT
C

SUBROUTINE GFUNCT(MENU)
C

C8 WRITE(1,20)
FO MAT(//OMAIN MENU:'/

E1X,'0 EXIT'/
11X,'1 PERFORM AN INSPECTION'/
21X,'2 PLANNING FUNCTIONS'/
31X,'3 QUERY INSPECTION RESULTS')

READ(1,30,ERR=40)MENU
30 FORMAT(I1)

IF (MENU .LT. 0 .OR. MENU .GT. 3) SOTO 10
RETURN

40 MENU = 0
RETURN
END
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C OIN: GET INSPECTOR INPUT: INSPECTOR ID, PART#, TESTNARE, SERIALI
C

NREAL TIRE XRAY - AUTORATED INSPECTION SYSTER
C * VERSION 1.0 JUNE 1,1980 *
C N BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY NC *

C

C *CALLED BY: INSP
C *FUNCTION: GET INSPECTION INFORRATION WITH SCREEN EDITOR
C

SUBROUTINE GIN(IID,PARTTESTID,SERIALIERR)
C

C RENSION IBUF(36)
C RlOVE DTA TO EDIT BLOCK

CALL ASUB$A(IID,10,1 ,IOIBUF,70,1,10)

CALL ASUB$A(PART,20,l,20,IBUF,70,11,30)
CALL RSUB$A(TESTID,20,I,2OIBUF,70,31,5O)
CALL RSUB$A(SERIAL,20,1,20,BUF,70,51,70)

C OPEN SCREEN FILE

CALL VOPEN$('DERO.SCREEN.FT'I14 1 ,ICHNIERR)
IF (IERR EQ. 0) GOTO 20
WRITE(, 10)IERR

10 FORRAT(IX,'ERROR ',12,' IN OPENING DERO.SCREEN.FT')
RETURN

C SET UP PEDIT PARARETERS
C---------
20 IS = 0

IE= 4
NEWSCR = 2 /* DO NOT ERASE SCREEN TO START

C GET OPERATOR'S INPUT
C ----------
25 CALL PED17(ICHN,IBUF,ISIENEWSCR)
C RAKE SURE SERIAL# NE 0
C ----------------------

IF (IBUF(26) .NE. 0) GOTO 40
WRITE(1,30)

30 FORRAT(IX,'SERIAL NO. MANDATORY!')
6OO 25

C LOAD INPUT DATA INTO PARAMETER VARIABLES
C ----------
40 CALL ASUB$A(IBUF,70,1,10,IID,1O,1,1O)

CALL RSUB$A(IBUF,70,11,30,PART,20,1,20)
CALL RSUB$A(IBUF,70,31,50,TESTID,2O,1,20)
CALL RSUB$A(IBUF,70,51,70,SERIAL,20,1,20)

C CLOSE SCREEN FILE
C ----------

CALL CLOS$A(ICHN)
RETURN
END
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C GPFNCT: GET PLAN FUNCTION
C
C * *

C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C V VERSION 1.0 JUNE 111980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C *
C
C
C 'CALLED BY: PLAN
C *FIJNCTION: GET PLANNING FUNCTION FROM OPERATORC

SUBROUTINE GPFNCT(MENU)
C
5 WRITE (1,10)
10 FORMAT(/,'MENU:'/,

1 ' I CREATE NEW PLAN',/
2 ' 2 CREATE NEW TEST PROCEDURE',/
3 ' 3 CREATE NEW IMAGE COMMAND',/
4 ' 4 MAKE NEW PLAN FROM OLD',/
5 ' 5 MAKE NEW TEST FROM OLD',/
6 ' 6 MAKE NEW IMAGE COMMAND FROM OLD',/
7 ' 7 MODIFY PLAN',/
8 ' 8 MODIFY TEST PROCEDURE',/
9 ' 9 MODIFY IMAGE COMMAND',/

'10 DELETE PLAN',/
1 '11 DELETE TEST PROCEDURE',/
2 '12 DELETE TEST RESULTS',/
3 '13 DELETE IMAGE COMMAND',/
4 '14 DISPLAY DATA',/)

CALL READN('? ',2,MENU)
IF (MENU .LT. 1) RETURN
IF (MENU .GT. 14) GOTO 5
RETURN
END
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C GPLNN: GET PLAN RECORD
C

C
C * REAL TIRE XRAY - AUTORATED INSPECTION SYSTEM N
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C * *
C
C
C *CALLED BY: INSP N
C *FUNCTION; 1. CREATE THE PLAN KEYWORD *
C * 2. FIND THE PLAN RECORD *
C * 3. IF PLAN RECORD NON-EXISTANT, MAY USE DEFAULT PLAN*
C

SUBROUTINE GPLNR(PARTTESTIDDEFALTIERR)
C
$INSERT PCOR
$INSERT SYSCOM>PAR.K
$INSERT SYSCON>AtKEYS
C

INTEGER KEY(15),DPLAN(15)
LOGICAL DEFALT,YES,YSNO$A

C
CALL CRPKEY(PART,20,TESTID,20O,00,,O,,KEY,30)/*CREATE KEYWORD

C WRITE(1,1000)KEY
1000 FORRAT(IX,'KEY; ',15A2)

DEFALT = .FALSE.
10 CALL ZFIL(PRECPSZB,8) /*INITIALIZE PREC

IFLAG = FL$RET
C WRITE(1,100O)KEY
C CALL TDUNP(KEY,38)

CALL NEXT*(F'CHNPRECKEYPLARRIFLAG,$9000,O,O,,0)
C WRITE(II001)
1001 FORNAT(IX,'NO ERROR FROM NEXI$')

IERR = 0
RETURN

C
9000 IERR = PLERR
C WRITE(1,1002)IERR
1002 FORRAT(iX,'ERROR ',I2)

IF(PLERR.EQ.7) S0TO 9100
IF(PLERR.NE.22 .OR. PLERR .NE. 24) GOTO 9900
CALL RECYCL
G0 TO 10 /N TRY AGAIN

C
C Record does not exist
9100 YES = YSNOSA(QNOT FOUND. USE DEFAULT PLAN',27,A$DNO)

IF (YES) S0TO 9200
IERR = -1
RETURN

9200 CALL ZMVD('DEFAULT PLAN/DEFAULT ',KEY,38)
DEFALT = .TRUE.
GOTO 10

9900 WRITE(1,9910)PLERR,KEY
9910 FORRAT(IX,'MIDAS ERROR ',13,' IN LOCATING ',15A2)

RETURN
END
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C GPTST: GET A TEST PLAN
C

C REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C V VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C *C *******N******************************************I********N****

C
C *CALLED BY. DINSP
C *FUNCTION: 1. GET TEST PLAN RECORD
C * 2. DISPLAY TEST DESCRIPTION
C
C

SUBROUTINE GPTST(ITEST,IERR)
C
C ITEST = TEST SEQUENCE NUMBER
C
C
$INSERT PCOMI
$INSERT PTCON
$INSERT SYSCOM>PARM.F
C

EQUIVALENCE (PDALPDA), (PDB,LPDB), (PDC,LPDC), (PDD,LPDD)

IBIAS = 22 + (ITEST-I)*PNWT
IFLAG = FLtRET

10 CALL NEXT$(PTCHN,PTRECPREC(IBIAS),PTARR,IFLAG,$9O000,0,,O)
C
C DISPLAY DESCRIPTION TEXT
C-----.--------------------

WRITE (1,15)
15 FORMAT(/)

IF (LPDA .EQ. 0) GOTO 30
WRITE (1,20) PDA
IF (LPDA .EQ. 0) GOTO 30
WRITE (1,20) POE
IF (LPDC .EQ. 0) GOTO 30
WRITE (1,20) PDC
IF (LPDD .EQ. 0) GOTO 30
WRITE (1,20) PDO

20 FORMAT(39A2)
30 WRITE (1,40)
40 FORMAT(/)

RETURN
C
C
9000 IERR = PTERR

IF(PTERR.NE.22 .OR. PTERR .NE. 24) 6010 9900
WRITE(1,1002) / ***CHECKOUT***

1002 FORMAT(1X,'CALLING RECYCLE')
CALL RECYCL
GO T0 10 / TRY AGAIN

9900 IF (PTERR .NE. 7) GOTO 9905
WRITE(1,9901)PTNfl,PTNAN

9901 FORMAT(IX,'TEST ',10A2,' NOT FOUND IN DATA BASE ',16A2)
RETURN

9905 WRITE(1,9910)PTERRPTNflPTNAfl
9910 FORMAT(1X,'MIDAS ERROR ',13,' IN TEST ',16A2/1X,

C'FROfl DATA BASE ',16A2)
RETURN
END
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C GRFNCT: GET RETRIEVAL FUNCTION

C

C *
C ' REAL TINE XRAY - AUTOMATED INSPECTION SYSIER
C * VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE DUALITY ASSURANCE TECHNOLOGY
C

C
C *CALLED BY: REIR
C *FUNCTION: GET RETRIEVAL FUNCTION FROM OPERATOR
C
C ARG 1: MENU INTEGER
C

SUBROUTINE GRFNCT (MENU)
C
5 NRITE(1,10)
to FORMAT(IX,/,'HISTORY MENU'/,

. 0 EXIT',,
' I RETRIEVE AN IMAGE FOR DISPLAY'/,

2 ' 2 RECREATE ONE TEST RESULT'/,
3 ' 3 RECREATE AN INSPECTION',/,

' 4 DISPLAY MAIN RESULTS',/,
5 ' 5 DISPLAY TEST RESULTS',/,
6 6 DISPLAY TAPE RECORD',/,
7 ' 7 LIST INDECIES')
READ(1,20,ERR = 30)MENU

20 FORPAT(Il)
IF (MENU .LT. 0 .OR. MENU .61. 7) S0T0 5

30 RETURN
END
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C INITAL: SET UP TERMINAL CODES AND OPEN DATA BASE FILES
CC

REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980
C i BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C *
C
C
C * CALLED BY: Al
C * FUNCTION: 1. SET UP DATA BASE PARAMETERS (DBPRR)
C * 2. OPEN DATA BASE FILES
C

SUBROUTINE INITAL(IERR)
C
$INSERT PCOM
$INSERT RCOM
$INSERT PTCOM
$INSERT RTCOM
$INSERT ICOM
$INSERT CCOM
$INSERT SYSCOM>KEYS.F
C

INTEGER TYPE
C
C SET UP TERMINAL CODES
C---------

CALL. SETERM(TYPE)
IF (TYPE .GT. 0 .AND. TYPE .LT. 4) GOTO 10
IERR = 17
IF (TYPE .EQ. 4) GOTO 4
RETURN

4 CALL TONL
CALL TNOU ('This Program will not run on your terminal.',43)
RETURN

C
C GET DATA BASE PARAMETERS
C ----------
10 CALL DBPRM
C
C OPEN PLAN DATA BASE FILES
C ----------

CALL VOPENS(PL.NAR,PLLEN,I,PCHNIERR)
IF (IERR .EQ. 0) GOTO 30
WRITE(1,20)IERR,PLNAM

20 FORMAT(IX,'ERROR ',12,' IN OPENING ', 16A2)
RETURN

C
30 CALL. VOPEN$(PTNAMPTLEN,I,PTCHNIERR)

IF (IERR .EQ. 0) GOTO 40
WRITE(1,20)IERR,PTNAR
CALL CLOALL
RETURN

C
C OPEN RESULTS DATA BASE FILES
C---------
40 CALL VOPEN$(RLNAMRLLEN,IRLCHNIERR)

IF (IERR .EQ. 0) GOTO 50
URITE(1,20)IERRRLNAM
CALL CLOALL
RETURN

C
50 CALL VOPEN$(RTNAM,RTLEN,I,RTCHNIERR)

IF (IERR .EQ. 0) GOTO 60
WRITE(1,20)IERR,RTNAR
CALL CLOALL
RETURN

C
C OPEN TAPE DATA BASE FILE
C---------
60 CALL. VOF'EN$(TF'NAMTPLENI,TCHNIERR)

IF (IERR ,EQ. 0) GOTO 70
WRITE(1,20)IERR,TPNAM
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C INITAL: SET UP TERMINAL CODES AND OPEN D PAGE 0002

RETURN
C
C OPEN COMMAND DATA BASE FILE
C ----------
70 CALL VOPEN$(CNNAM,CLEN,1,CCHN,IERR)

IF (IERR .ED. 0) GOTO 80
WRIIE(1,20)IERR,CNNAN
CALL CLOALL

80 RETURN
END

C INSF: PERFORM AN INSPECTION PAGE 0001

C INSP: PERFORM AN INSPECTION
C
C N*N********l*N**iN *N********** N*****NN*N*******

C * ,
C * REAL TIRE XRAY - AUTOMATED INSPEC7ION SYSTEM
C * VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *C *

C

C *CALLED BY: Al
C *FUNCTION: 1. GET INSPECTOR IDPART#,TEST,SERIAL# (GIIN) *
C * 2. GET THE PLAN (GPLNR) *
C * 3. DO THE INSPECTION (DINSP) *
C

SUBROUTINE INSP(EQUIPIERR)

INTEGER IID(5),PART(IO),TESTID(IO),SERIAL(IO)
LOGICAL DEFALT,EQUIP,NORE

C
C GET INSPECTOR INPUT: INSPECTOR ID, PART#, TESTNARE, SERIAL#
C---------
10 CALL GIIN(IID,PARTTESTIDSERIAL,IERR)

IF (IERR. NE. 0) RETURN
C
C GET PLAN RECORD
C ----------

CALL GPLNM(PART,TESTID,DEFALTIERR)
IF (1ERR) 20,30,200

C
20 ERR a 0

GOTO 100C

C DO THE INSPECTION
C ----------
30 CALL DINSP(IIDSERIALEgUIPDEFALTIERR)

IF (IERR .NE. 0) RETURN
C
C DO MORE?
C ----------
100 CALL DMORE(MORE)

IF (MORE) GOTO 10
200 RETURN

END
C
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C INTAP: INITIALIZE TAPE
C
C * *

C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM N
C * VERSION 1.0 JUNE 1,19B0 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
cC *

C
C *CALLED BY: DINSP N
C *FUNCTION: 1. ASKS IF NAG TAPE NEEDED *
C * 2. ASSURES THAT CORRECT TAPE IS ON-LINE N
C * 3. ASSURES THAT TAPE IS AT CORRECT POSITION •
C * 4. GETS TAPE RECORD NC

SUBROUTINE INTAP(EQUIPNOTAPEIERR)
C
C EQUIP = EQUIP INITIALIZED FLAG
C NOTAPE = TAPE INUSE FLAG, RETURNED
C IERR = ERROR RETURNED
C
$INSERT TCON
$INSERT SYSCOM>PARM.K
$INSERT SYSCOM>A$KEYSC

LOGICAL YSNO$A,NEWCSTR$A,NOTAPEYES,EQUIP,ITAPE,NTAP
INTEGER STATUS(3),NAME(lO)

C
C

IF (.NOT. EQUIP) GOTO 10 /* IS EQUIPMENT INITIALIZED?
YES = YSNO$A('DOES THIS INSPECTION REQUIRE RAG TAPE',37,AtDNO)
IF (YES) NOTAPE =.FALSE.

C PAST PRESENT
IF (.NOT. YES .AR4D. OTAPE) RETURN /* HOtIAPE HOTAPE
IF (.NOT. NOTAPE .AND. YES) GOTO 5 /* TAPE TAPE
IF (NOTAPE ,AND. YES) 6070 2 IN NOTAPE TAPE
IF (.NOT.NOTAPE .AND. .NOT. YES) GOTO 12 /*TAPE NOTAPE

C
2 NTAP = YSNO$A('IS CORRECT TAPE MOUNTED AND READY',33,A$DNO)

IF (.NOT. NTAP) GOTO 1
IF (TNAM(1) .EQ. 0) 6010 15
GOTO 5

C
5 IF (TNFL 4 1 .EQ. TFCNT) RETURN /* IS TAPE AT CORRECT POSITION?

WRITE(1,6)TNAM
6 FORMAT(IX,'CURRENT TAPE ON LINE: ',IDA2)

ITAPE = YSNOSA('IS THIS CORRECT',1 5,A$DNO)
IF (ITAPE) 6010 8C

7 FORMAT(1X,'PLEASE MOUNT NEW TAPE: HIT ANY KEY WHEN READY')

CALL PAUS(J)
GOTO 14

C
8 N = TNFL -TFCNT 4 1

GOTO 70
C
10 CALL 7FIL(TREC,TSZB,O)

CALL TONL
11 YES = YSNO$A('DOES THIS INSPECTION REQUIRE NAG TAPE',37,A$DNO)
12 IF (.NOT. YES) NOTAPE = .TRUE.

IF k.hO). YES) RETURN
NOTAPE = .FALSE.

C
C GET TAPE NAME
C-------------
14 CALL ZFIL(TREC,TSZB,O)

CALL TONL
15 CALL TNOUA('TAPE NAME (ENTER "NEW" IF A NEW TAPE) ',38)

CALL READL(TNAM,NCHAR,20)
NEW = CSTR$A(TNAM,NCHAR,'NEW',3)
IF (.NOT.NEW) GOTO 30C

C NEW TAPE, ADD IT TO THE DATA-BASE
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C INTAP; INITIALIZE TAPE PAGE 0002

C -----------------------------------
25 CALL TNOUA('ENTER NEW TAPE NAME; ',21)

CALL READL(TNAR,NCHAR920)
CA IBD1$(TCHN,TRECTNAN,TPARR,FL$ RET,$9000,0,0,0,0)

C
C EXISTING TAPE - FIND IN DATA BASE

so--CALL NEXT$(TCHNPTREC,TNANTPARRFL$RET,$9100,O,0,O,0)
C
C CHECK THE TAPE FOR ONLINE

50 TFCNT = 1 /* PRESENT FILE NO.
CALL TSNT(0,LOC(TREC),0,;100000,STATUS)
IF (AND(:300,STATUS(2)) .NE. :300) 6010 9200

C
C REWIND TAPE
C ----------
60 CALL. TSRT(D,LOC(TREC),0,:40,STATUS)

IF(AND(STATUS(2),1) .EQ. 0) GOTO 60
C
C MOVE TO CORRECT PLACE ON TAPE
C -------------------------------

70 N = TNFL
70 IF (N .EQ. 0) RETURN

CALL T$NT(0,LOC(TREC),0,:22200,STATUS) /*ROVE TAPE 1 FILE
IF (STATUS(1) .EQ. 0) 6010 90

80 CALL 7$AT(0,LOC(TREC),0,:100000,STATUS)
IF (STATUS(1) HNE. 0) 6010 80

90 N= N-I
TFCNT =TFCNT + 1
6010 70

C
9000 IF (TPERR .NE. 12) 6010 9010

WRITE (1,9001) TNAN
9001 FORMAT(/,10A2,' ALREADY EXISTS.')

6010 10
9010 IERR = TPERR

WRITE (1,9011) IERRTNAM
9011 FORMAT('IIIDAS ERROR ='1,,KEY =',10A2)

RETURN
C
9100 IERR = TPERR

IF(TPERR.NE.7) 6010 9150
C
C RECORD NOT FOUND

WRITE(1 p9160)
9160 FORRAT(IXORECORD NOT FOUND')

IERR = 0
6010 11 /*GIVE OPERATOR ANOTHER CHANCE

9150 IF(TPERR.NE.22 .OR. TPERR .NE. 24) 6010 9190
CALL RECYCL
6010 30 /* TRY AGAIN

9190 WRITE (1r9191)IERR,TNAM
9191 FORMAT('MIDAS ERROR:',13,', TAPE I ',10A2)

RETURN
C
9200 WRITE(1,9210)
9210 FORMAT(1X,'PLEASE MOUNT TAPE AND PUT ONLINE')

DO 9211 1 = 1,3
F ALL TOOCT(STATUS(I))9211 ALL TNOUA(' ',I)
CALL PAUS(J)
6010 50
END
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C INTIP: INITIALIZE THE IMAGE PROCESSOR & SYSTEM 500 SUBSYSTEM
C
C

C REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C
C
C

SUBROUTINE INTIP(IERR)
C
C
C

INTEGER ZERO
INTEGER 01G1T(40)
COMMON /OREZ/ ZERO(8191)
DATA DIGIT/'>DIGITIZE>$A; ',33*' '/

C
C
C IS THE IMAGE PROCESSOR ON?
C

CALL TONL
CALL TNOUA('POWER ON THE MODEL 70 & HIT A KEY ',34)
CALL PAUS(J)

C
ZERO(3029)=50
ZERO(3053)=O
ZERO(3054)=O

C
C

C LOAD COMMONC

CALL CALDR
C
C CLEAN THE DIRECTORY AND INITIALIZE M70
C

CALL ICLEAN

C TURN ON THE CAMERA
C

CALL CN D70(DIGIT,IERR)
C

RETURN
END
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C INTMOT: INITIALIZE MOTORS
C
C

* REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1990
C BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

C
SUBROUTINE INTMOT(IER)

$INSERT SYSCOR>A$KEYS
C

LOGICAL YSNOSA
PARAMETER HNOT = S
INTEGER MOTOR(NROT),STATUSCC ROTOR I POSITIONING IMPLEMENTED IF ROTOR(l) = 1

C *** NOTE; ROTOR NUMBERS START AT 0! *
DATA MOTOR /0,0,1,0,0/C4

C RESET THE ABORT IF SET
C
10 CALL MOTION(:140000,O,G,IER)

IF (IER-1) 20,15,900
15 CALL TNOUA('PUT MOTOR CONTROL IN REMOTE, HI1 ANY KEY ',41)CALL PAUS(IGO)

GO 60 0 10

C ASK OPERATOR IF STANDARDIZATION IS NECESSARY
C
20 IF (.NOI.YSNOSA(

I 'HAS COUNTER BEEN FIXED SINCE LAST POWER-UP',42,AtDNO))
2 GOTO 80

C
C OPERATOR THINKS EVERYTHING IS OK.C40 CALL POSIT(2,lVAL,STATUS)

IF (STATUS-i) 50,45,900
45 CALL TNOUA('PUT MOTOR CONTROL IN REMOTE, HIT ANY KEY ',41)

CALL PAUS(IGO)
60 TO 40

C
50 WRITE(1,51)IVAL
51 FORRAT(1XWCOUNTER SAYS YOU ARE AT ',16)

IF (YSNO$A('IS THIS CORRECT',15,A$DNO)) RETURN
C
C
80 DO 100 N=1,NROT

IF (4OTOR(N) .EQ. 0) GOTO 100
MOT - N - 1
CALL POSINT(MOT,IER)
IF (IER .NE. 0) RETURN

100 CONTINUE
900 RETURN
C

END
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C LISTIX: LIST KEYNARES BY INDEX#
C

C
C * REAL TIRE XRAY - AUTORATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C

C
C *CALLED BY: DSPLD AND RETR
C *FUNCTION ; 1. GET WHAT DATA OPERATOR WANTS TO VIEW AND INDEXN N
C * 2. SET LENGTH OF KEYWORD AND DATA BASE CHANNEL #
C * 3. GET REQUESTED DATA *
C 4 4. DISPLAY/PRINT THE DATA
C
C ARG 1; SPOOL. CHAN V
C SUBROUTINE LISTIX(SPCHN)

$INSERT PCOM

$INSERT PTCOR
$INSERT RCOM
$INSERT RTCON1118F I lcoll

RT SYSCOR>PARM.K
C

INTEGER RAPRI /* RESULTS RAIN PRIMARY KEYWORD SIZE
PARAMETER RAPRI = 20
INTEGER TMREC(TSZW),TRARRY(14),TERR,TMKEY(TNWT),TMCHR,TRDS
EQUIVALENCE(TMARRY,TMERR)

C
C GET MENU#
C
10 WRITE(I,20)
20 FORMAT(IX,/,'LIST INDICIES MENU'/

1X,'00 EXIT'/
* 1X,'10 PLANS BY NAME'/
SIX,'11 PLANS BY TEST NAME'/
1X,'20 TEST NARES'/

SIX,'30 RESULTS BY NAME'/
SIX,'31 RESULTS BY TEST NAME'/
SIX,'40 TEST RESULTS'/
* IX,'50 TAPE NAMES'/
SIX,'51 IMAGE RARE'/)
READ(1,30,ERR=210)N,I

30 FORMAT(211)
WRITE (1,33)

33 FORMAT(/)
C
C CHECK FOR VALIDITY OF MENU SELECTION
C

IF (N .GT. 0 .AND. N .LE. 5) 60TO 40
IF (N .LE. 0) RETURN
600 10

40 IF (I .GE. 0 .AND. I .LE. 1) GOTO 50
GOTO 10

C
50 IFLAG a FL$RET 4 FLIUKY + FL$FST
C
C SET RIDAS CHANNEL.,NCHAR IN KEYWORD
C

GOTO (110,120,130,140,150),N
C
C PLAN
C
110 HCHN = PCHN

IF (I .EQ. 0) TMCHR = 30
IF (I ,EQ. 1) TMCHR a PNWT*2
GOTO 160

C
C PLAN TEST
C
120 MCHN PTCHN
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C LISTIX: 1161 KEYNARES BY INDEX# PAGE 0002

SOTO 160

C RESULTS
C
130 MCHN = RLCHN

IF (I .EQ. 0) THCHR = RAPRI*2
IF (I .EQ. 1) TMCHR = RNHIT*2
SOTO 160

C RESULTS TEST
C
140 MCHN = RTCHN

TACHR = RNWT*26010 160 I
C TAPE
150 MCHN =TCHN

IF (I .EQ. 0) TMiCHR = 20
IF (I .EQ. 1) THCHR = TNWT*2

C
C CALCULATE #WORDS IN KEYWORD
C
160 7AWDS = TACHR/2
C
C SPOOL LOOP
C
170 DO 200 J = 1,22
C
C GET DATA
C
180 CALL NEXTS(NN,TNREC,TNKEY,TflARRY,IFLAG,$9000,1,0,D,0)

IFLAG = FL$USE +' FLSRET + FL$PLW + FL$UKY
IF (SPCHN .NE. 0) SOTO 190

C
C OUTPUT LINE TO TERMINAL
C

CALL TtiOU(TIKE:Y1 TICHR)
GOTO 200

C
C OUTPUT LINE TO SPOOL FILE
C
190 CALL WTLINS(SPCHN,flKEYTftVDS,IERR)

IF (IERR MNE. 0) SOTO 9100
200 CONTINUE
C
C END OF SPOOL LOOP - GO BACK AND GET MORE
C
C

IF (SPCHN .NE. 0) G0TO 170
CALL PAUS(J)
IF (J .NE. 0) 6010 170

210 RETURN
C
C ERRORS
C
9000 IF (TNERR .NE. 7) 6010 9005

WRITE (1,33)
j =I
IF (SPCHN .EQ. 0) CALL PAUS(J)
IF (J .EG. 0) RETURN
6010 oy 10
F00 I(THERR .NE. 22 .AND. THERR ANE. 24) 6010 9010

CALL RECYCI
S0T0 180

9010 WRITE(119020)THERRrTAKEY
9020 FORMAT(IX,'flIDAS ERROR ',13,' IN FINDING ',25A2)

RETURN
C
9100 URITE(1,9110)IERR,SPCHN,TRKEY
9110 FORMAT(IX,'ERROR ',13r' IN WRITING TO SPCHN ',13,'XEYs 1,25A2)

RETURN
C

END A5-t08



C RDFYC: MODIFY IMAGE PROCESSOR COMMAND PAGE 0001

C NDFYC: MODIFY IMAGE PROCESSOR COMMAND
C

C * *
C f REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM ft
C * VERSION 1.0 JUNE 1,1980 *
C f BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY ftC ft ft

C
C *CALLED FROM: PLAN ft
C *FUNCTION: 1. GET COMMAND NAME FROM OPERATOR
C f 2. GET COMMAND RECORD FROM DATA BASE f
C f 3. EDIT THE RECORD
C f 4. STORE THE NEW RECORD IN DATA BASE ft
C SUBROUTINE MDFYC(IER) [

$INSERT CCOM
$INSERT SYSCOM>A$kIEYS
$INSERT SYSCOR>PARM.K
C
C

INTEGER NAME(16)
C

DATA NAME /'DEMO.SCREEN.FT '/
C
C Open a channel to the screen template file
C-------------------------------------------

CALL VOPEN$(NAME,32,1,IFCHIER) /* OPEN FOR READ
IF (TER .HE. 0) GOTO 9000

C
IS = 318
IE = 319
NEWSCR = 2 /* DO NOT ERASE THE SCREEN TO START

C
C Clear record buffer
C------------------
10 CALL ZFIL(CRECCSZB,O)
C
C
C Get the test name.
C ------------------
20 CALL PEDIT(IFCHCRECIS,IENEWSCR)
C
C Get the record for editing.
C --------------------------
30 CALL LOCKS(CCHN,CREC,CNAMCARRFL$RET,$9100,O,0,0,0)
C
C Edit the file

IS = 318
IE = 330
CALL PEDIT(IFCHCRECIS,IENEWSCR)

C
C Store the record
C-----------------

CALL UPDAT$(CCHNCRECCNAMCARRFL$USE,$9200,,0,0,0)
C
C MORE?
C-------
300 IF (YSNO$A('More',4,ASDNO)) 60TO 20
C
C CLOSE THE SCREEN CHANNEL NO.
C-----------------------------
400 CALL CLOSSA(IFCH)

RETURN
C
9000 WRITE (1,9001) IER,NAME
9001 FORMAT('ERROR ',13,', OPENING FILE ',16A2)

RETURN
C
9100 IF (CERR .NE. 7) OTO 9110

WRITE (1,9101) CNAM
9101 FORMAT(JOA2,' NOT FOUND')
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C ADFYC: MODIFY IMAGE PROCESSOR COMMAND PAGE 0002

6010 300
9110 IF (CERR .ED. 22) GOTO 30

IF (CERR .EQ. 24) 6010 30
9111" KEY a ',5A2)

GOTO 400
C
C
9200 WRITE (1,9101) CERR,CNNAR
9201 FORMAT('MIDAS UPDAT ERROR =',13,' KEY = ',15A2)

60T0 400
C
C

END

C RDFYP: MODIFY PLAN PAGE 0001

C RDFYP: MODIFY PLAN
C
C * *
C N REAL TIRE XRAY - AUTOATED INSPECTION SYSTEM N
C * VERSION 1.0 JUNE 1,1980
C N BOEING AEROSPACE QUALITY ASSURANCE 1ECHNOLOGY

C

SUBROUTINE ADFYP(IER)
C
C *CALLED FROM: PLAN N
C *FUNCTION: 1. ASK OPERATOR FOR PART, INSPECTION NAME
C N 2. GET THE PLAN RECORD
C * 3. ALLOW OPERATOR TO MODIFY THE PLAN RECORD
C N 4. DELETE OLD AND INSERT NEW SECONDARY KEYS
C

IER = 0
CALL TNOU ('NOT IMPLEMENTED!',16)
RETURN
END
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C MDFYT: MODIFY TEST PROCEDURE PAGE 0001

C MDFYT: MODIFY TEST PROCEDURE
C
C * *

C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
C *CALLED FROM; PLAN
C *FUNCTION: 1. GET TEST NAME FROM OPERATOR
C * 2. GET TEST RECORD FROM DATA BASE
C * 3. EDIT THE RECORD *
C * 4. STORE THE NEW RECORD IN DATA BASE *
C

SUBROUTINE MDFYT(IER)
C
$1NSERT PTCOfA
$INSERT SYSCOM>A$KEYS-
$INSERT SYSCOM>PARM.K
C
C

INTEGER NAME(16)
INTEGER KEYO(10) /* PRIMARY KEY

C
DATA NAME /'DEMO.SCREEN.FT /

C
C Open a channel to the screen template file
C --------------------------------------------

CALL VOPENS(NAME,32,1,IFCH,IER) /* OPEN FOR READ
IF (IER .NE. 0) GOTO 9000

IS = 197
JE = 199
NEWSCR = 2 / DO NOT ERASE THE SCREEN TO START

C
C Clear record buffer
C ----------------------
10 CALL. ZFIL(PTRECPTSZBO)
C
C
C Get the test name.
C ---------------------
20 CALL PEDIT(IFCH,PTREC,IS,IE,NEWSCR)
C
C Get the record for editing.
C ------------------------------
30 CALL LOCI($(PTCHN,PTREC,PTNM,PTARRFLSRET,$9100,00,0,0)
C
C Edit the file
C --.-------------

IS = 275
IE = 297
CALL PEDIT(IFCH,PTREC,ISIENEWSCR)

C
C Store the record
C ------------------

CALL, UPDAT$(PTCHN,PTREC,PTNM,PTARRFL$USE,$9200,0,0,0,0)
C
C MORE?
C --------
300 IF (YSNOSA('More',4,A$DNO)) GOTO 20
C
C CLOSE THE SCREEN CHANNEL NO.
C -------------------------------
400 CALL CLOSSA(IFCH)

RETURN
C
9000 WRITE (1,9001) IERNAME
9001 FORAT(UERROR ',I3,', OPENING FILE ',16A2)

RETURN
C
9100 IF (PTERR .NE. 7) GOTO 9110

WRITE (1,9101) PTNN A5-±1M



C MOFYT: MODIFY TEST PROCEDURE PAGE 0002

9101 FORMAT(10A2,' NOT FOUND')
GOTO 300

9110 IF (PTERR ,EQ. 22) GOTO 30
IF (PTERR .EO. 24) GOTO 30
WRITE (1,9111) PTERRPTNA

9111 FORRAT('RIDAS LOCK ERROR ',13,' KEY = ',15A2)
GOTO 400

C
C
9200 WRITE (1,?101) PTERR,PTNM
9201 FORNAT('MIDAS UPDAT ERROR =',13,' KEY = ',15A2)

60TO 400
C
C

END

C MKFMC: MAKE IMAGE COMMAND FROM OLD PAGE 0001

C MKFMC; MAKE IMAGE COMMAND FROM OLD
C
C
C *
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *

C

SUBROUTINE MKFMC(IER)
C
C *CALLED FROM: PLAN
C *FIJNCTION; 1. ASK OPERATOR FOR COMMAND, INSPECTION NAME *
C * 2. GET THE COMM RECORD
C * 3. ALLOW OPERATOR TO MODIFY THE COMM RECORD
C * 4. WRITE NEW RECORD
C

IER = 0
CALL THOU ('NOT IMPLEMENTED!',16)
RETURN
END
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C RKFMP: RAKE NEW PLAN FROR OLD.

C MKFMP: MAKE NEW PLAN FROM OLD.
C

C *
C N REAL TIME XRAY - AUTOMATED INSPECTION SYSTER
C V VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY N
C
C SUBOUTNE * *FNN**EN)
C

SUBROUTINE RKFRP(IER)
C
C *CALLED FROR: PLAN N
C *FUNCTION: 1. GET OLD PLAN NARE FROM OPERATOR
C N 2. GET NEW PLAN NARE FROM OPERATOR *
C * 3. CHECK FOR EXISTANCE OF NEW PLAN NARE
C * 4. EDIT OLD PLAN
C * 5. INSERT NEW PLAN INTO DATA BASE
C

IER = 0
CALL THOU ('NOT IRPLERENTED!',16)
RETURN
END

C RKFRT: RAKE A NEW TEST PLAN FROR OLD.

C MKFRT3 MAKE A NEW TEST PLAN FROM OLD.
C

C **
C N REAL TIRE XRAY - AUTOMATED INSPECTION SYSTER
C V VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY N
C
C SUBROUNEN* * N N N NNER)
C

SUBROUTINE MKFAT(1ER)
C
C *CALLED BY: PLAN
C *FUNCTION: 1. GET OLD AND NEW TEST NAMES FROR OPERATOR
C N 2. CHECK FOR EXISTANCE OF NEW TEST HARE
C3 EDT THE RECORD
C 4: INSERT NEW EST INTO DATA BASE
C

JER 0 0
CALL THOU ('NOT IRPLERENTED!',16)
RETURN
END
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C ROTOR: CONTROLS NOTION OF A ROTOR PAGE 0001

C ROTOR: CONTROLS ROTION OF A ROTOR
C
C
C
C REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C * *
C
C

SUBROUTINE MOTOR(MOTSPEEDPOSIER)
C

PARAMETER MSEC=1OOO
INTEGER ROT,SPEED,POS,STATUSDIR
INTEGER SLWDN,STRBRKTOL,DIF,VALUE,VALUEI

$INSERT SYSCOR>CRTCTRL
C
C ARGUMENTS:
C
C ROT =MOTOR*, FROM 0 TO 7
C
C SPEED =THE RELATIVE SPEED OF THE ROTOR, FROM 0 TO 127
C
C POS =THE TARGET POSITION THAT IS DESIRED
C
C IER =ERROR FLAG 0 FOR GOOD
C I FOR CONTROL IN RANUAL
C 2 GPIB ERROR
C
C PARAMETERS:
C
C STRBRK =THE NUMBER OF COUNTS AWAY FROM TARGET POSITION THAT THE
C BRAKES ARE APPLIED
C SLWDN =THE NUMBER OF COUNTS AWAY FROM TARGET POSITION THAT THE
C ROTOR IS SLOWED DOWN
C TOL =THE TOLERANCE THAT IS ALLOWED AWAY FROM TARGET POSITION
C
C SET UP THE PARAMETERS
C

PARAMETER (STRBRK=:3,SLWDN=:lOO,TOL=:2)
IER=O

C
C IF SPEED IS ZERO THEN BYPASS
C

IF(SPEED .EO. O)GO TO 999
C
C FIND THE CURRENT POSITION
C
20 CALL POSIT(MOT,VALUE,STATUS)

IF (STATUS-i) 30,950,990
C
C COMPUTE THE DIRECTION TO MOVE
C
30 IF(VALUE .GT. POS)DIR=1

IF(VALUE .LE. POS)DIR=O
IF(VALUE .LT. O)DIR=O
IF(POS .GT. VALIJE)DIF=POS-VALUE
IF(POS .LE. VALUE)DIF=VALUE-POS
IF(DIF .LT. SLWDN)GO0 TO 100

SEE IF THERE YET
C

CALL ROTION(ROT,DIR,SPEED,STATUS)
40 CALL POSIT(ROTVALUESTATUS)

IF (STATUS-i) 45,950,990
45 IF(POS .OT. VALIJE)DIF=POS-VALUE

IF(POS .LE. VALUE)DIF=VALUE-POS
IF(DiF .LT. SLWDN)GO TO 100
GO TO 40

C
C ALMOST THERE! SLOW DOWN.
C
100 IF(DIF .LT. STRBRK)GO TO 200

SDIF-=IF
CALL NOTION(MOT,DIR,20,STATUS)
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C MOTOR: CONTROLS NOTION OF A ROTOR PAGE 0002

110 CALL POSIT(MOT,VALUE,STATUS)
IF (STATUS-I) 115,950,990

115 IF(POS .6T. VALUE)DIF=POS-VALUE

IF(DIF .LT. STRBRK)GO TO 200
GO TO 110CC PUT ON THE BRAKES

C
200 CALL MOTION(MOTDIR,OSTATUS)
210 CALL POSIT(MOTVALUE STATUS)

IF (STATUS-I) 2 15,950 9 90
215 VALUEI=VALUE
C
C PAURL[OLEMASEC)

C
CALL POSIT(ROT,VALUESTATUS)
IF (STATUS-i) 225,950,990

225 IF(VALUE .NE. VALUEI)GO T0 210
IF(POS .GT. VALUE)DIF=POS-VALUE
IF(POS .LE. VALUE)DIF=VALUE-POS
IF(DIF .LE. TOL)GO TO 999
60 TO 30C

C SOMEONE PROBABLY SWITCHED FROM REMOTE TO LOCAL IN THE
C NIDDLE OF MOVING TO THE TARGET LOCATION. SHARE ON THEN!
C
950 CONTINUE

IER=1
60 TO 999

C
C ERROR ON GPIB
C
990 CONTINUE

IER=2
C
999 RETURN

END
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C ROVTAP; VERIFY AND ROVE TAPE PAGE 0001

C ROVTAP: VERIPY AND ROVE TAPEC
C REA~~t~tL ~TINEt *~ §lJJJi~iJ§~lJlJ~JJ

CREAL TIME XRAY - AUTOMATED INSPECTION SYSTEN
C * VERSION 1.0 JUNE 1,1980 *
C ' BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
C *CALLED BY: RVING AND RVINSP N
C *FUNCTION:1. I A NEW TAPE, RAKE SURE ON-LINE, AND REWIND *
C 2: E THE TAPE TO THE CORRECT POSITION
C

SUBROUTINE R4bTAP(NEUNFIL,IERR)
C
C NEW = FLAG FOR NEW ROUNT OR ALREADY INSTALLED
C NFIL = FILE NUMBER TO POSITION TAPE
C IERR = ERROR RETURNED
C
$INSERT 7C
$INSERT SYl AEYS
C

LOGICAL NEW
INTEGER STATUS(3),STATI,STAT2,UPDN,STATR(3),STATRI

EQUIVALENCE (STATUS(1),STATI), (STATUS(2),STAT2)
EQUIVALENCE (STATR,STARTI)

C
C
C TRACE N,NFIL,UPDN,TFCNT / ***CHECKOUT***
C NFIL = NFILC

PDN = I

OVE = ;22200 / ROVE FORWARD ONE FILE
IF (.NOT. NEW) GOTO 40

C
C NEW TAPE, VERIFY THAT TAPE UNIT IS SET UP
C
C CHECK THE TAPE FOR ONLINE
C -----------------------------
20 TFCNT = I / PRESENT FILE NO.

CALL TSMT(O,LOC(TREC),O,:iOOOD0,STATUS)
C CALL NSDURP('SELECT',6,STATUS) /*NNNCHECKOUT

IF (ANDO(300,STAT2) .NE. :300) GOTO 9200
C
C REWIND TAPE
C ---------
3D CALL 7$0T(0,LOC(TREC),O,:40,STATR)
C CALL MSDUP( 'REWIND',6,STATR) /***CHECKOUT
32 IF(AND(STATRI,1) .EQ. 0) GOTO 35

CALL TSRT(O,LOC(TREC),O,;100000,STATUS)
GOTO 3

35 N =NAL - TFCNT
GO TO 70

C
C TAPE ALREADY INSTALLED POSITION IT
C-------------------------------------
40 N = NFIL - TFCNT

IF (N .GE. 1) COTO 70
UPON = -1
ROVE a :20100 / BACKWARD ONE FILE
N =-N

C
C
C ROVE TO CORRECT PLACE ON TAPE
C -------------------------------
70 IF (N .EQ. 0) RETURN

CALL TSRT(OLOC(TREC),OROVESTATUS) /*MOVE TAPE I FILE
IF (STATI EQ. 0) COTO 90

so CALL Tt$T(0,LOC(TREC),O,:1OOOOO,STATUS)
IF (STATI .NE. 0) GOTO 80

90 N a N - 1
TFCNT = TFCNT + UPON
BOTO 70 A5-.16



C AOYTAPI VERIFY AND ROVE TAPE PAGE 0002

C
C RECORD NOT FOUND
C

20 RITE(1 ,9210)
910? FORMAT(1X, PLEASE MOUNT TAPE AND PUT ONLINE')

DO 9211 I a 1,3
CALL TOOCT(SMAUSI)

9211 CAL THVA(11,)
921CALL PAU J

GOTO 20
END
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C PIMG;PROCESS THE IMAGE PAGE 0001

C PIMG:PROCESS THE IMAGE
C

C*
C *REAL TIME XRAY -AUTOMATED INSPECTION SYSTEM
C *VERSION 1.0 JUNE 1#1980
C *BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C*
C
C
C *CALLED BY; DINSP
C *FUNCTI ON; I.INITIALIZE JRAJE D JREC TORY (CLEAN)
C k 2 SET IRAGE P OCL SSOK TO FRE ERUN
C *3. ALLOW OPERATOR TO ADJUST MOTORSYCAMERA
C N4. DO EACH IMAGE PROCESSING REQUEST (CMDR70) I
C *5. IF CODE = 0: 00 NEXT PROCESS IMMEDIATELY
C *1; WAIT FOR OPERATOR
C *2; WRITE IMAGE TO TAPE
C N3; LET OPERATOR POSITION ROTOR,N
C *THEN TELL HIM ROTOR POSITION*

NTP FLGFROTPSUBROUTINE PIMG(ITEST,NOTAPE,IERR)

C ITEST = TEST SEQUENCE NO

C IERR - ERROR CODE RET RD
C

INTEGER S500N(6)1ISTAT(2).DIGIT(40),COMND,DIRCK(40)
LOGICAL MORE

C
fINSERT PICOM
$INSERT RICOM
$INSERT TCOM
$INSERT CCOM
$INSERT SYSCON>PARR.I(
C

LOGICAL NOTAPE
DATA DIGIT/'>DIGITIZE>$A; ',33*' 1/
DATA DIRCK/'>DIRCK; ',36*' '

C
C
C CLEAN THE IMAGE DIRECTORY
C ---------------------------

CALL CLEAN
C
C SET IMAGE PROCESSOR TO FREERUN AND GIVE OPERATOR A CHANCE TO FINE
C TUNE THE MOTORS AND CAMERA
C-----------------------------------------------------------------

CALL CMDM70(DIGITIERR)
MR17E(1,5)

5 FORMAT(IX,'ADJUST MOTORS AND CAMERA AS NECESSARY - HIT A KEY WHEN
1 READY',/1/)

CALL PAUS(J)
C
C DO EACH IMAGE REQUEST
C-----------------------

IBIAS = 177
DO 100 I - 1,PNIMG

COMND - PTREC(IBIAS)
IF (COMND .EQ. 0) RETURN
IF (COAND .EQ. ' )6010 8
IFLAG=FL$RET

6 CALL NEXT$(CCHN.CRECPTREC(IBIAS),CARR,IFLAG,S9000,O,D,0,0)
DO 7 J a 1,CNPROC

JBIAS = 11 4 (J-1)*CNWI
ICRND =CREC(JBIAS)
IF (ICMND .EQ. 0) 6010 7
IF (ICMND .EQ. I ') 6010 7
CALL CADM70(CREC(JBIAS),~IERR)

7 CONTINUE
9 NEXT - IBIAS 4 40

IBIAS = IBIAS + PNWI
MOVE a PTREC(NEXT)
IF (MOVE LG~ 4) 601 0OIF (MOVE GvL 4 ) 010 100 A-



C PIMGsPROCESS THE IMAGE PAGE 0002

C

c SOTO (10,20,30,40), ROVE
10 ~ ~ SJ

CSAVE IMAGE 0O4 TAPE
20 IF 16)

CALL SVIMT(S500N)

C CREATE THE TAPE ID RECIRD
CALL SVTAPR(IERR)
COTO 100

C ALLOW OPERATOR TO POSITION ROTOR, THEN TELL HIM WHERE HE'S AT
30 CALL PAUS(J)

CALL POSIT(2,IVALISTAT)
WRITE(1.1)IVAL

1 FORNAT(1XY'CURRENT POSITION IS ',15)
CALL DRORE(NORE)
IF (MORE) SOTO 30
SOTO 100

C
C DIRCK
C
40 CALL CRDR7O(DIRCXIERR)

CALL TNOUA(PTREC(IBIAS),40)
CALL PAUS(J)
GOTO 100

C
C ERROR OCCURRED
C
98 WRITE (1,99) ROVE,I
99 FORRAT('**ERROR** PLANNED NEXT ROVE =1,13,' TEST',13)
C
100 CONTINUE
C
C SET IMAGE PROCESSOR TO FREERUN

CALL CMDM7O(DIGITIERR)
C

RETURN
C
C RIDAS ERROR IN FINDING COMMAND FILE
C
9000 ]ERR = CERR

IF(CERR.NE.22 .OR. CERR .NE. 24) SOTO 9900
CALL RECYCL
9900 GT~ 6 I TRY AGAIN
I90 Do ERR NE. 7) GOTO 9905
JBIAS=IBIAS+9

991 WRITE(l,9901)(PTREC(I),I=IBIASJBI AS).CNNAR991 FORMAT(IX,'TEST ',10A2.' NO F FUND IN DATA BASE 1,16A2)
CALL TDURP(PTREC(IBIAS),20)
RETURN

9905 JBIAS - IBIAS 4 9
URITE(1,991D)CERRr(PTREC(I). I=IBIAS.JBIAS),CCNAR

9910 FORMAT(1X,'RIDAS ERROR '.13,' IN TEST 't16A2/IXY
C'FROM DATA BASE ',16A2)

RETURN
END
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C PLAN! RlAIN PLANNING ROUTINE PAGE 0001

C PLAN: RAIN PLANNING ROUTINE
C
C

* REAL TIRE XRAY - AUTORATED INSPECTION SYSTEM
C I VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *

c
C 'CALLED FROM; Al

1FUNCTION: . GET P eANN FUNCTION DESIRED (GPFNCT)
F 2. CALL NE 0F FOLLOWING SUBROUTINES:

C f CNEUP - CREATE A NEW PLAN
C * CNEST - CREATE A NEW TEST PLAN
C w MKFRP - MAKE A NEW PLANFROM AN OLD ONE
C R MKFMT - MAKE A NEW TEST PLAN FROM AN OLD ONE
C * MDFYP -- MODIFY A PLAN
C R MDFYT - MODIFY A TEST PLAN

* DLTP - DELETE A PLAN
DLTT DELETE A TEST PLAN

C * DLTR - DELETE A RESULT *
C DSPLD - DISPLAY DATA I
C CNEWC - CREATE A NEW COMMAND FILE
C M MDFYC - MODIFY A COMMAND FILE
C tLTC - DELETE A COMMAND FILE *
C

SUBROUTINE PLAN(IER)
C

IER = 0
5 CALL GPFNCT(RENU)

IF (MENU .LE. 0) RETURN
C GOTO (

I 1D0,200,300,400,500,600,700,800,900,
2 1000,1100,1200,1300,14003 4oRENU

C
C CREATE NEW PLAN
10 CALL CNEWP(IER)

IF (IER) 9000,5,9000
C
C CREATE NEW TEST PROC.
200 CALL CNEWT(IER)

IF (IER) 9000,5,9000
C
C ADD A COMMAND FILE
300 CALL CNEWC(IER)

IF (IER) 9000,5,9000
C
C MAKE NEW PLAN FROM OLD
400 CALL RKFMP(IER)

IF (IER) 9000,5,9000
C
C MAKE NEW TEST PROC FROM OLD
500 CALL MKFRT(IER)

IF (IER) 9000,5,9000
C
C RAKE A NEW COMMAND FROM OLD
600 CALL MKFMC(IER)

IF (IER) 9000,5,9000
C
C MODIFY PLAN
700 CALL RDFYP(IER)

IF (IER) 9000,5,9000
C
C MODIFY TEST PROC
900 CALL MDFYT(IER)

IF (IER) 9000,5,9000
C
$ MODIFY A COMMAND FILE
00 CALL ROFYC(IER)

IF (IER) 9000,5,9000C AS-220



C PLAN; MAIN PLANNING ROUTINE PAGE 0002

C DELETE A PLAN
1000 CALL DLIHIEP)

IF (IER) 9000,5,9000

DELETE A TEST PROC.

1100 CALL DLTT(IER)

C
C DELETE ARCOSULT FIL
1300 CALL DLTC(IER)

IF (IER) 90DO5,900D
C

C
9000 RETURN

END
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C PROT; POSITION MOTORS PAGE 0001

C PROT: POSITION MOTORS
C
C
C
C *REAL TIRE XRAY -AUTOMATED INSPECTION SYSTERM
C *VERSION 1.0 JUNE 1,1980
C BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

C
C *CALLED BY: DINSP
C *FUNCTION: 1. POSITION A MOTOR (ROTOR)*
C *2. IF ROTOR CONTROL PUT TO MANUAL DURING
C *POSITIONING, PAUSES UNTIL IN REROTE
C

SUBROUTINE P8OT
$INSERT PICOR
C
C TURN ON ROTORS WHICH ARE TO RUN CONTINUOUSLY DURING POSITIONING

IPOS *167
NOIR I
DO 5 1 = 1,PNROT

NSPEED z PTREC(IPOS41)
NPOS = PTREC(IPOS)
IF (NPOS .NE. -1) GOTO 7
A I- 1
CALL ROTION(R,NDIRNSPEED,IERR)
IF (IERR .NE. 0) S010 30

7 IPOS = IPOS + PNWR
5 CONTINUE
C
C POSI7ION ROTORS WHICH HAVE ENCODERS
C

IPOS a 167
DO 20 1I 1PNMOT

NSPEED =PTREC(IPOS+1)
IF (NSPEED EQ. 0) SOTO 10
NPOS = PTREC(IPOS)
IF (NPOS .LE. 0) SOT0 10
R =I- I

8 CALL MOTOR(N,NSPEEDNPOSIERR)
IF (IERR .NE. 0) 6010 30

1o IPOS = IPOS +PHUR
20 CONTINUE
C
C TURN OFF ROTORS WHICH WERE RUNNING CONTINUOUSLY DURING POSITIONING
C

IPOS -167
DO 25 I 1,PNMOT

NSPEED a PTREC(1POS+1)
NPOS = PTREC(IPOS)
IF (NPOS .NE. -1) GOTO 27
A =I-1I
CALL MOTION(R,NDIR,0,IERR)
IF (IERR MNE. 0) GOTO 30

27 IPOS = IPOS + PNWR
25 CONTINUE

RETURN
C
30 IF (IERR MNE. 1) GOT0 60

CALL TNOUA('PUT ROTOR CONTROL IN REMOTE, HIT ANY KEY ',41)
CALL PAUS(J)
GOTO 8

C
60 WR17E(1#61)RPNSPEEDIERR
61 FORNAT(1X,'MOTOR # ',13,' SPEED ',13,' ERROR '413)

RETURN
END
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C POSINT: POSITION ROTOR & INITIALIZE ENCODER
C
C * *

C * REAL TIRE XRAY - AUTORATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1080
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY

C
C
C *CALLED BY: INTROT
C *FUNCTION: 1. POSITION THE MOTOR TO '0' POSITION
C * 2. SET THE ENCODER COUNT TO '0'
C

SUBROUTINE POSINT(ENCDRIER)
C ENCDR = THE ENCODER NUMBER TO INITIALIZE
C
C IER = THE ERROR FLAG (0 IF GOOD, 1 IF SPIOB ERROR)
C
C NUMBER OF MILLISECONDS PAUSE 10 WAIT FOR GEAR BACKLASH

INTEGER*4 ASEC
PARAMETER RSEC=1000
INTEGER ENCDRENC

INTEGER DIR(10),SPEEDVALUEVALUEI
DATA DIR / O,1,00,0.0,0 /
IER=O

C
C MOVE THE ROTOR IN THE DIRECTION SPECIFIED
C
10 CALL ROTION(ENCDRDIR(ENCDReI),127,IER)

IF (IER-I) 20,15,200
15 CALL TNOUA('PUT ROTOR CONTROL IN REMOTE, HIT ANY KEY ',41)

CALL PAUS(IGO)
60TO 10

C
C CHECK TO SEE IF THE ENCODER IS STILL CHANGING
C
20 CALL POSIT(ENCDR,VALUEI,IER)

IF (IER-1) 30,25,200
25 CALL TNOUA(PUT ROTOR CONTROL IN REMOTE, HIT ANY KEY ',41)

CALL PAUS(IGO)
G 2OTO2

30 CALL SLEEPS(MSEC)
CALL POSIT(ENCDR,VALUER,)
IF(VALUEI-VALUE .EQ. 0)GO TO 50

6O TO 20
C
C STOP THE ROTOR

C
CALL POTITN(ENCDRLUEIENR),OIRC CLEAR THE ECDR

C
ENC=OR(ENCDR, :100000)
CALL POSIT(ENCVALUE,IER)
CALL POSI7(ENCDR1VALUEvIER)

C
C SET ERROR FLAG (FOR ENCODER NOT CLEARING)
C

IF (VALUE NE. -1) IER a I
C
200 RETURN

END
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C RETR; RETRIEVE HISTORICAL RECORD
C
C
C
C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C •
C

C *CALLED BY: Al
C *FUNCTION : I. GET RETRIEVAL FUNCTION
C * 2. INITIALIZE THE IMAGE PROCESSOR (INTIP) I
C * 3. CALL ONE OF THE FOLLOWING SUBROUTINES; *
C * RVIRG- GET ONE IMAGE *
C RVTST RECREATE ONE TEST

RVINSF- RECREATE AN INSPECTION *
C * DSPR - DISPLAY MAIN RESULTS *
C * DSPRT - DISPLAT TEST RESULTS
C * DSPT - DISPLAY TAPE RECORD *
C * LISTIX- LIST DATA BASE BY INDEX#
C
C ARG 1: IERR INTEGER
C

SUBROUTINE RETR(EQUIPIERR)
C

INTEGER SPCHN,DIRCK(40)
LOGICAL EQUIP
DATA DIRCK/'>DIRCK ;',36*' '/

C
C SET SPOOL CHAN = 0 FOR DISPLAY ONLY
C

SPCHN = 0
C
C GET RETRIEVAL FUNCTION
C
10 CALL GRFNCT(MENU)

IF (MENU EQ. 0) RETURN
IF (MENU .GT. 3) GOTO 20
IF (EQUIP) GOTO 20

C
C INITIALIZE THE IMAGE PROCESSOR
C

CALL INTIP(IERR)
IF (IERR .EQ. 0) GOTO 20
WR]1E(I,15)IERR

15 FORRAT(IX,'ERROR ' 13,' IN INITIALIZING IMAGE PROCESSOR')
RETURN

50 60TO (100,200,300,400,500,600,700), MENU
C
C RETRIEVE IMAGE FOR DISPLAY
C
100 CALL RYING

GOTO 10
C
C RECREATE ONE TEST RESULT
C
200 CALL RVTST

GOTO 10
C
C RECREATE AN INSPECTION
C
300 8fLRVINSP

C
C DISPLAY MAIN RESULTS
C
400 CALL DSPR(SFCHN)

GOTO 10

DISPLAY TEST RESULTS
C
500 CALL DSPRT(SPCHN)
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C RETR: RETRIEVE HISTORICAL RECORD PAGE 0002

C
C DISPLAY TAPE RECORD
C
600 CAL aP(SPCHN)

C
C LIST INDEX
C
700 CALL LISTIX(SPCHN)

GOTO 10
C

END

C RRNAB: REMOVE NON-ALPHABETICAL CHARAC PAGE 0001

C RANAB: REMOVE NON-ALPHABETICAL CHARACTERS
C

* REAL TIME XRAY - AUTORATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1990 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C *

C *GENERAL PURPOSE SUBROUTINE TO REMOVE NON-ALPHABETICAL
C *CHARACTERS FROM A STRINGC SUBROUTINE RANAB(IBUFNCHAR)

C IBUF = TEXT STRING
C NCHAR = NO. CHARS IN TEXT, MAX = 80 CHARS.

$INSERT SYSCOM>A$KEYS
$INSERT SYSCOR>KEYS.F

INTEGER JBUF(40)

C INITIALIZE PARAMETERS
K0
N NCHAR
CALL ZFIL(JBUF,80,' ')
IF (N .GT. 80) N = 80

C PACK INTO TEMP BUFFER
DO 100 I=I,N
IC x RS(GCHR$A(IBUF,I),8)
IF (IC LT. :260 .OR. IC .GT. :332) GOTO 100
IF (IC .GT. :271 .AND. IC. LT. :301) 6070 100
K =K +1
CALL OCHR$A(JBUF,K,]C,2)

100 CONTINUE

C NOW REPLACE THE ORIGINAL STRING WITH THE PACKED STRING
CALL ASTRtA(JBUF,NIBUFN)
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C RVIMG: RETRIEVE AN IMAGE
C
CC * *

C REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY *
C * *
C
C
C *CALLED BY: RETR
C *FUNCTION :1. GET TAPE NAME, IMAGE NAME, FILE# FROM OPERATOR *
C * 2. FIND THE RECORD IN THE TAPE DATA BASE *
C * 3. IS CORRECT TAPE MOUNTED? *
C * 4. POSITION TAPE TO CORRECT FILE (MOVTAP)
C * 5. WRITE IMAGE TO IMAGE PROCESSOR (CMDM70) *
C

SUBROUTINE RVIMGC

$INSERT TCON
$INSERT SYSCOM>A$KEYS
$INSERT SYSCOM>PARM.K
C

LOGICAL ZCR,NEW,MORE
INTEGER IBUF(36),TAPE(IO),IRAGE(25),FILEENTER(40),SELECT(40)

C
EQUIVALENCE (IBUF,TAPE) /*TAPE NAME FROM PEDIT
EQUIVALENCE (IBUF(i1),IMAGE) /*IRAGE NAME FROM PEDIT
EQUIVALENCE (IBUF(36),FILE) /*FILE NO FROM PEDIT

C
DATA ENTER/'>ENTER>$A;',35*' '/
DATA SELECT/'$A>SELECT;',35*' 'I/

C
C OPEN SCREEN TEMPLATE
C

CALL VOPEN$('DEMO.SCREEN.FT',14,1,1CHIERR)
IF (IERR .NE. 0) GOTO 9000

C
C GET TAPE NAME,IMAGE NAME,OR FILE NO
C

CALL ZFIL(IBUF,72,0)
IS = 200
IE = 204
NEWSCR = 2 /* DO NOT ERASE SCREEN TO START

3 CALL PEDIT(ICNIBUFIS,IE,NEWSCR)
FILE = FILE /***CHECKOUTC

C GET RECORD BASED ON PEDIT INFOC

IF (TAPE(1) .EQ. 0) 60TO 120
NEW = .NOT.ZCM(TAPE,20,TNAM,20,ICODE)
IF (.NOT. NEW) GOO 120

C
C FIND TAPENAME REQUESTED IN MIDAS

IFLAG = FL$RET
CALL NEXT$(TCHN,TREC,TAPE,TPARRIFLAG,$100,0,0,,0)

C
C NO FILE NUMBER SPECIFIED: FIND CORRECT IMAGE BY IMAGE NAME

IF (FILE) 130,5,50
5 DO 10 N = 1,TNFL.

IBIAS = 12 + (N-1)*TNWT
IF (ZCM(IMAGE,50,TREC(IBIAS),50,ICODE)) GOTO 5R,

10 CONTINUE
C
C CORRECT IMAGE NOT FOUND
C

CALL. ZFIL(TRECTSZB,O)
20 WRITE(1,30)IMAGE
30 FORMAT(IX,'IMAGE ',25A2,' NOT FOUND.')

GOTO 500
C
C FILE NUMBER SPECIFIED: FIND CORRECT IMAGE BY FILE NUMBER
C FILE NUMBER FOUND: READ TAPE TO IMAGE DIRECTORY AND IMAGE PROCESSOR
C
50 WRITE(1,60)TNAM
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60 FORMAT('MOUNT TAPE; ' ,1OA2,'& HIT ANY KEY WHEN READY')
CALL PAUS(J)

70 CALL ROYTAP(NEW,FILEIERR)

IFALLIRAME 0) SOTO 9100
CALL DIRCK /****CHECKOUT
CALL CM0M70(ENTER,IERR,
CALL CRDM70(SELECTIERR)
CALL DIRCK /****CHECKOUTTFCN7 = TFCNT 1
GOTO 500

TAPE RECORD NOT FOUNDC100 FRITE(1,1
1O)TAPE

110 FORAT(IX,'TAPE RECORD ',10A2,' NOT FOUND')

GOTO 500
C

C TAPE IS CURRENT ONE: WHAT IS FILE#?
C
120 IF (FILE) 130,150,70
C
C FILEN LESS THAN ZERO - GIVE 'ER ANOTHER CHANCE
C
130 CALL TNOU('PLEASE GIVE MORE SPECIFIC DATA',29)
135 CALL PAUS(J)

GOTO 3
C FILE# NOT SPECIFIED: FIND IMAGE BY IMAGE NAME
C
150 DO 160 N = I,TNFL

IBIAS = 12 + (N-I)*TNUT
IF (ZCM(IMAGE,50,TREC(IBIAS),50,ICODE)) OTO 70

160 CONTINUE
6010 20

C
C MORE?
C
500 CALL DMORE(NORE)

IF (MORE) SOTO 3
C
C CLOSE SCREEN TEMPLATE
C
600 CALL CLOStA(ICH)

RETURN
C
C
9000 WRITE(1,9010)IERR
9010 FORRAT(IX,'ERROR ',13,' IN OPENING DERO.SCREEN.FT')

RETURN
C
9100 WRITE (1,9101) FILE,IERR
9101 FORMAT('ERROR IN LOCATING FILE',1I3,' ERROR =',13)

OTO 600

END
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C RVRNSP: RECREATE AN INSPECTION

C
C
C *
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C
C
C *CALLED BY3 RETR
C *FUNCTIONZ 1. GET PARTNINSP NAME, SERIAL# FROM OPERATOR *
C * 2. FIND CORRECT MATCH IN RESULTS DATA BASE
C * 3. OPERATORS MOUNT CORRECT TAPE *
C 4:. POSITION TAPE TO FIRST INSPECTION
C 5. OUTPUT IMAGE, PROCESS IMAGE AS WAS DONE ORIGINALLY*
C 6. REPEAT FOR EACH TEST
C

SUBROUTINE RVINSP
C

WRITE(1,l)
1 FORMAT('*** NOT IMPLEMENTED *',/, DO ONE TEST AT A TIME.')

RETURN
END
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C RVTST: RECREATE ONE TEST RESULT
C
C

C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM *
C * VERSION 1.0 JUNE 1,1980
C B BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
C *CALLED BY: RETR *
C *FUNCTION : 1. GET PART#, INSP NAME, SERIAL#, TESTNAME (PEDIT)
C * 2. CREATE KEYWORD (CRPKEY)
C * 3. FIND TEST RESULT RECORD IN DATA BASE *
C * 4. CORRECT TAPE MOUNTED?
C * 5. POSITION TAPE (MOVTAP) *
C * 6. DISPLAY TEST RESULT RECORD ON SCREEN (RPTGEN)
C * 7. OUTPUT IMAGE TO IMAGE PROCESSOR
C * 8. PROCESS IMAGE AS WAS DONE ORIGINALLY
C

SUBROUTINE RVTST
C
$INSERT RTCOR
$INSERT TCOM
$INSERT CCON
$INSERT SYSCOR>PARR.K
$INSERT SYSCOR>A$KEYS
C

INTEGER IID(5),PART(IO),IN(10),SNO(10),TN(IO),IBUF(45),RKEY(20)
INTEGER ENTER(40),SELECT(40)
LOGICAL NEW,ROREYSNO$A,ZCR
EQUIVALENCE (IBUFIID)
EQUIVALENCE (IBUF(6),PART)
EQUIVALENCE (IBUF(16),IN)
EQUIVALENCE (IBUF(26),SNO)
EQUIVALENCE (IBIJF(36),TN)

C
DATA ENTER/'>ENTER>$A;',35*' If
DATA SELECT/'$A>SELECT;',35*' 'I/

C
C OPEN SCREEN TERPLATE
C

CALL UOPEN$('DERO.SCREEN.FT,14,I1,IPCHIERR)
IF (IERR .NE. 0) GOTO 9000C

C GET PARTN,INSP NARESERIALN,TEST NARE
C

CALL. ZFIL(IBUF,90,O)
IS = 0
IE 6
NEWSCR = 2 /*DO NOT ERASE SCREEN TO START
CALL PEDIT(IPCHIBUFISIENESCR)

C
C CREATE RTCOR KEYNARE,FIND ITS LENGTH
C

CALL CRPKEY(PART,20,IN,20,SN0,20,TN,20,RKEY,40)
NCHAR = LSIZE(RKEY,40)
IFLAG = FL$RET 4 FL$BIT

C CALL TNOU(RXEY,40)
C CALL TDURP(RKEY,40)
C
C FIND THE RECORD FOR RTCOR
C

CALL ZFIL(RTREC,RTSZBD)
10 CALL NEXT$(RTCHNRTRECRKEY,RTARRIFLAG,$9100,0,0,ONCHAR)

IFLAG = FL$BIT 4 FL$RET 4 FLTUSE
IF (RTTNR(l) .EG. 0) GOTO 10

CHANGE PASS/FAIL CODE TO ASCII
C

RTFF = RTPF 4 :260
C
C IS CORRECT TAPE ROUNTED?
C
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IF (TNAN(1) .EQ. 0) OTO 15
IF (ZCM(RTTNM,20,TNAM,20,ICODE)) COTO 40

15 NEW = .TRUE.;A GZFI (j [f,TSZBo)
CALL NEXT$(TCHNTRECRTTNRTPARRIFLAG,$9200,O0,0,,0)
WRITE(1,20)RTTNM

20 FORMAT('PLEASE MOUNT TAPE: ',10A2,'5 HIT ANY KEY WHEN READY')
CALL PAUS(J)

C
40 CALL ROVTAP(NEWRTFNR,IERR)

IF (IERR NE. 0) GOTO 9300
C
C READ IMAGE TO IMAGE PROCESSOR
C

CALL. CLEAN
CALL CMDM7O(ENTERIERR)
CALL. CRDM7O(SELECT,IERR)
TFCNT = TFCNT + 1

C
C DISPLAY TEST NARE, DESCRIPTION,PASS/FAILCOMRENTSTAPENAME,FILElRAGENAREC

IS a 304
IE = 318
NEWSCR = 2 /* 00 NOT ERASE SCREEN TO START
CALL RPTGEN(OIPCHRTRECLINESISIE,NEWSCR)

C
C FIND IMAGE COMMAND THAT CAUSES IMAGE TO BE WRITTEN TO TAPE
C NBIAS =217

DO 50 1 = 1,8
ING = I
NEXT = RTREC(NBIAS)
IF (NEXT .EQ. 2) COTO 60
NBIAS = NBIAS 4 RNWI

50 CONTINUE
C
C RECREATE THE IMAGE PROCESSING
60 IBIAS = NBIAS + IC

DO 70 1 = IMG,6
NBIAS = NBIAS + RNWI
ICMD = RTREC(IBIAS)
IF (ICMD .EG. ' ') GOTO 66
IF (ICMD .EQ. 0) 60TO 80
IFLAG=FL$RET

62 CALL NEXT$(CCHNCRECRTREC(IBIAS),CARR, IFLAG,$9500,0,O,0,0)
DO 64 J = 1,CNPROC

JBIAS = 11 + (J-I)*CNWI
PROC = CREC(JBIAS)
IF (PROC .EQ. 0) 6010 64
IF (PROC .EQ. ' ') 50TO 64
CALL CMDR7O(CREC(JBIAS),IERR)
IF (IERR .NE. 0) SOTO 9400

64 CONTINUE
IF (RTREC(NBIAS) .EG. 0) GOTO 66
CALL PAUS(J)

66 IBIAS = NBIAS + 1
70 CONTINUE
C
C ANY MORE MATCHES?
C
90 IFLAG FL$BIT 4 FLSRET 4 FLSUSE

MORE = YSNOSA('LOOK FOR MORE HATCHES',21,ASDNO)
IF (MORE) 6OTO 10
60TO 9900

C
C ERRORS
C
9000 WRITE(1,9010)IERR
9010 FORRAT(IX,'ERROR ',13,' IN OPENING DEMO.SCREEN.FT')

RETURNC
9100 IF (RTERR .EO. 7) 6000 9900
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IF (RTERR MNE. 22 SAND. RTERR MNE. 24) 6010 9110
CALL RECYCL
SOTO 10

9110 WRITE(1,9120)RTERR,RKEY
9120 FORMAT(1X,'NIDAS ERROR ',13,' IN FINDING '.20A2)

SOTO 9900
C
9200 IF (TF'ERR .NE. 7) 6010 9208

URITE(lF9201) RTTNN
9201 FORMAT('DATA BASE ERROR% TAPE ',1DA2,' NOT FOUND.')

SOTO 9900
9208 URITE(119210)TPERR*RTTNM
9210 FORMAT(IXYRIDAS ERROR ',13,w IN FINDING TAPE ',10A2)

CALL TDURP(RTTNR,20)
GOTO 9900

9300 URITE(119310)IERRRTTNM1RTFNR
9310 FORMAT(1X,'MOVTAP ERROR ',13,' IN MOVING TAPE ',10A21' TO FILEI

C ,13)
GOTO 9900

9400 URITE(1,9410)IERRIBIAS
9410 FORMAT(1X,'CAD07O ERROR Y,13,' IN IMAGE PROCESS ',13)

S010 9900
C
9500 IF (CERR HNE. 7) 6010 9510

JBIAS=IBIAS+9
URITE (1,9501) (RTREC(I) , =IBIASJBIAS),CNNAM

9501 FORMAT(1X,'TEST 'vlOA2,' NOT FOUND IN DATA BASE ',16A2)
CX CALL TDURP(RTREC(JBIAS),20)

SOTO 9900
9510 IF(CERR .NE. 22 O0R. CERR WNE. 24) S0T0 9520

CALL RECYCI
GO 7O 62 /* TRY AGAIN

9520 JBIAS =ZBZAS + P
IRITE(1,9521)CERR,(RTREC(I),I:IBIASJBIAS),CCN

9521 FORMAT(IXtyMIDAS ERROR ',13,' IN TEST ',l6A2/1XY
C'FROM DATA BASE ',16A2)
GOTO 9900

CV
C CLOSE SCREEN TEMPLATE
C
9900 CALL CLOS$A(IPCH)

RETURNI
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C SPOLIT3 SPOOL RETRIEVAL INFORMATION
C

C *
C *REAL 7INE XRAY - AUTOMATED INSPECTION SYSTEM*
C *VERSION 1.0 JUNE 1119S0
C *BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C*

C
C *CALLED BY: DSPLD
C *FUNCTION ; 1. CLOSE THE INTERMEDIATE SPOOL FILE*
C *2. SPOOL THE FILE TO THE LINE PRINTER (SPOOL)
C *3. DELETE THE INTERMEDIATE SPOOL FILE*
C
C ARG 1: SPCHN INTEGER IC ARG 2; SPFNAM STRING
C

SUBROUTINE SPOLIT(SPCHN,SPFNAM)
C
$INSERT SYSCOK>A$KEYS
$INSERT SYSCOM>KEYS.F
$INSERT SYSCOM>PARM.K
C

INTEGER ICHN(2),BSIZE,NSIZE
PARAMETER BSIZE =2000, NSIZE =7
PARAMETER NBTS W SIZE*2
INTEGER BUFFER(BSIZE),INFO(12),SPCHNSPFNAM(NSIZE)
LOGICAL DEL

C
C
C GET 2 FREE CHANNELS FOR THE SPOOLER & LOAD INFO
C

CALL FREECH(2,ICHN)
INFO(l) = ICHN(1)
INFO(2) = ICHN(2)
INFO(3) =0
INFO(4)=
INFO(5) =
INFO(6 ='
INFO(7) - 0
INFO(11) = 0

C
C CLOSE SPOOLFILENARE FILE
C

CALL CLOS$A(SPCHN)
KEY = 1 /* COPY FILE INTO SPOOL QUEUE

C
C /****CHECKOUT

IERR = IERR /****CHECKOUT
JSIZ=BSIZE
WRITE(1,9000) SPCHN,KEYPSPFNAM,INFO,JSIZ,IERR

9000 FORMAT(SPOOL CHAN =',13,/
- 'KEY = '1,
- 'FILE NAME= ',7A2,/
- 'INFO w 1 314,3A2,14,3A2,14,14,/- 'BUFFER ',16,/
- 'ERROR ulpl3)

C
C SPOOL OUT THE HISTORY DATA
C

CALL SPOOLS(KEYSPFNAM.NSTS,INFO1SUFFERBSIZEIERR)
IF (IERR .EQ. 0) GOTO 100
MR1TE(1 ,10)IERR,SPFNAN

10 FORMAT(1X1 ERROR ',13,' IN SPOOLING ',7A2)
C
C DELETE SPFNAM
C
100 DEL a DELE$A(SPFNAM,14)

IF(DEL) RETURN
WRITE(1, 150)IERR,SPFNAN

150 IUkfiAT(lX,'FRROR ',13t' IN DELETING 'PSPFNAM17A2)
RETURN
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C SVIND, SAVE IMAGE ON DISK

C SVIND: SAVE IMAGE ON DISK

C
CC ,,****N** *i** * 4**NNUEI*I*N**aJaaaaa**i~*iI

C * *
C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTER
C * VERSION 1.0 JUNE 1,1980
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGYC * *

C

C *CALLED BY: SVRES
C *FUNCTION: SAVE THE IMAGE ON DISK *
C

SUBROUTINE SVIND(NARE)

CALL TNOUA('SAVE IMAGE: ',12)
CALL TNOUA(NAME,32)
CALL TNOU (' NOT IRPLEMENTED!',17)
RETURN
END

C SVIMT; SAVE IMAGE ON TAPE

C SVIRT: SAVE IRAGE ON TAPE
C
C
C *
C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTER
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C[C *CALLED BY: PING
C *FUNCTION: 1. ADD THIS IMAGE'S NAME TO THE TAPE RECORD *
C * 2. WRITE THE IRAGE TO TAPE (CRDM7O)
C

SUBROUTINE SVIAT(S500N)
CC S5OON = SYSTER 500 IMAGE HARE

I SERT RTCON
1IN5ERT TCON

$INSERT SYSCOR>ASKEYS
INTEGER LINE(40)

C
C MOVE IRAGE NARE TO TREC

IBIAS = 12 + TNFL*TNWT
NBYT TNWT*2
CALL ZRVD(RTIMN,TREC(IBIAS),NBYT)
TNFL = TNFL + 1
TFCNT TFCNT 4 1

C FORMAT A COMMAND LINE TO WRITE IMAGE TO TAPE
CALL ZMV('$A>XFER;',B,LINESO)

C CALL ZMVD(SSOON,LINE,16)
C CALL PACK(LINE,0)
C WRITE TAPE USING THE S500 COMMAND LINE

CALL CRDN7T(LINE,IERR)
RETURN
END
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C SVARES4 SAVE RESULTS - RAIN RECORD
C
C
C
C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTER
C * VERSION 1.0 JUNE 1,1960
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C *

C
C *CALLED BY, DINSP
C *FUNCTION: 1. CREATE RAIN RESULTS KEYWORD
C * 2. ADD RAIN REAULTS RECORD & TESTRARES TO DATA BASEC SUBROUTINE SVRRES(IERR)

$INSERT RCOR
$INSERT PCOR
$INSERT SYSCOR>PARR.K

INTEGER RKEY(20),BIAS
C
C

CALL ZFIL(RKEY,40,' ')

CALL CRPKEY(RPN,20,RIN,20,RSNO,20,O,ORKEY,4O) /*CR RES KEY
CALL APDAT(RKEY,40) /*APPEND OATE

C
C ADD RAIN RESULT FILE TO DATA BASE
C

CALL ADDI$(RLCHN,RREC,RKEY,RLARR,FLSRET,$9000,0,O,D,0)
C
C ADD TEST NAMES TO DATA BASE AS SECONDARD KEYNARES
C

DO 100 1 = 1,PNT
BIAS = 43 + (!-1)*RNMT /* FIND TEST RARE
CALL ADDI$(RLCHN,RKEYRREC(BIAS),RLARR,FL$USE,$9050,1,, 1OO)

100 CONTINUE
IERR = 0
RETURN

C
C ERROR IN INSERTING RAIN RECORD
C
9000 IERR m RLERR

WRITE(I,9010)IERR,RKEY
9010 FORRAT(IX,'RIDAS ERROR ',12,' IN ADDING ',20A2,'70 RESULT DB')

RETURN
C
C ERROR IN INSERTING A SECONDARY KEY
C
9050 WRITE(1,9060)IERR,RREC(BIAS),I
9060 FORMAT(IX,'AIDAS ERROR ',12,' IN ADDING ',25A2,' INDEX: ',12)

RETURN
END
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C SYRES: SAVE RESULTS OF INSPECTION
C

C
C NREAL TIRE XRAY - AUTORATED INSPECTION SYSTEM
C *VERSION 1 .0 JUNE 1,1980
C NBOEING AEROSPACE QUAL17Y ASSURANCE TECHNOLOGY

CH
C

C
C *CALLED BY, DINSP
C *FUN4CTION: 1. GET PASS/FAIL CODE,COMMENTS ON TEST
C *2. OUTPUT TAPE NARE,FILE NUMSER, IMAGE NARE
C *3. SAVE THE TEST RESULTS (SVTSTR)*
C 4. SET IMAGE PROCESSOR TO FREERUN
C

SUBROUTINE SVRES(DEFAULN0TAPE,ILOOPRTKEYIERR)
CISR TO
$INSERT RCO9
$INSERT SYSCOR>A$KEYS

LOGICAL DErAUL,NOTAPE
INTEGER DI6IT(40)
DATA DIGIT/'>DIGITIZE>6A; ',33V' P/

C
IF (.NOT.DEFAUL) G0TO 40

C
C DEFAULT PLAN - SAVE RESULTS? TAPE OR DISK?
C ----------
5 URITE(1,10)
10 FORMAT(/,'DEFAULT PLAN USED'/

ClX1
10 DO NOT SAVE RESULTS'/

I1IX' SAVE RESULTS ON DISK'/
21X,'2 SAVE RESULTS ON TAPE')
READ(1 120,ERR=5)ISAVE

20 FORRAT(I1)
IF (ISAVE .ED. 0) GOTO 100
GOTO (30,40),ISAVE
G0TO 5

C
C DEFAULT PLAN - SAVE RESULTS ON DISC
C ---------
30 CALL SVIMD(RTIMN)

GOTO 100
C
C SAVE RESULTS ON TAPE
C ----------
C OPEN SCREEN TERPLATE
40 CALL VOPEN$('DERO.SCREEN.FT',14,1,ICHNIERR)

IF (IERR .EQ. 0) GOTO 60
WRIIE(1,50)IERR

50 FORMAT(IX.ERROR ',12,' IN OPENING DENO.SCREEN.FT')
RETURN

C
C SET UP PEDJT PARAMETERS
C ----------
60 IS =25

IE = 36
NEWSCR - 2 /N DO NOT ERASE SCREEN TO START
CALL PEDIT(ICHNRTREC,IS,IEPNEVSCR)

C
C CLOSE SCREEN FILE
C ----------

CALL CLOSWAICHN)
C
C SAVE TEST RESULTS
C ---------

IF (DEFAUL) 6010 100
CALL SVTSTR(RTKEY ,IERR)

ESET IRAGE PROCESSOR TO FREERUN
C ----------
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C SVRESI SAVE RESULTS OF INSPECTION PAGE 0002

RETURN
END

C SVTSTR: SAVE TEST RESULTS PAGE 0001

C SVTSTR: SAVE TEST RESULTS
C
C
C * REAL TIRE XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C
C

C *CALLED BY: SVRFS
C *FUNCTION: SAVE TEST RESULTS TO DATA BASE
C

SUBROUTINE SVTSTR (KEYIERR)C
$INSERT RCOR
$INSERT RTCOA
$INSERT SYSCOR>PARR.K
C

INTEGER KEY(25)C
IF (RTPF .EQ. 0) 60TO 10
RPF = RTPF

C INSERT TEST RESULTS INTO DATA BASE
10 IFLAG = FL$RET

CALL ADDI(RTCHNRTRECKEYRTARRFLSRET,$9000,0,0,0,O)
RETURN

9000 IERR = RTERR
VRITE(1,9010)IERRKEY

9010 FORfAT(IX,'MIDAS ERROR ',12,', KEYVORD z ',25A2)
RETURN
END
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C SVTAPR: SAVE THE TAPE RECORD (RIDAS) PAGE 0001

C SVTAPRI SAVE THE TAPE RECORD (NIDAS)
C
C
C *tt
C * REAL TIRE XRAY - AUTORATED INSPECTION SYSTEM
C V VERSION 1.0 JUNE 1,1990
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C

C
C *CALLED BY; PING
C *FUNCTION: ADD THE IMAGE NARE TO THE RECORD OF THIS TAPE *
c

SUBROUTINE SVTAPR(IERR)C

$INSERT TCOM
$INSERT SYSCOM>PARM.K

INTEGER TNPREC(TSZW)
C LOCK TAPE DATA BASE FOR EDITING

]FLAGS = FLSRET
10 CALL LOCK$(1CHN,1RPREC,TNAfTPARRIFLAGS,$9000 ,O,,0,0)
C UPDATE TAPE DATA BASE RECORD

IFLAGS = FLSUSE
CALL UPDAT$(TCHNTRECTNANTPARRIFLAGS,$9050,0,0,0,0)
IBIAS = 12 + (TNFL - 1)*TNWT
CALL ADDI$(TCHN,TRECTREC(IBIAS),TPARR,IFLAGS,$9200,1,0O,O0)
IERR = 0
RETURN

C ERROR FROR LOCKIIF BUSY, RECYCLE
9000 IF (TPERR .NE. 22 .AND .TPERR .NE. 24) GOTO 9100

CALL RECYCL
6010 10 /*BUSY - DIAL AGAIN

C WRONG NURSER? - ERROR FROM LOCKS
9100 WRITE(1,9110)TPERRTNAfl
9110 FORMAT(IX,'MIDAS ERROR ',12,' FROM LOCK$, TNAM= ',IOA2)

IERR = TPERR
RETURN

C ERROR IN UPDATING
9050 WRITE(I,9060)TPERR,TNAM
9060 FORRAT(IX,'RIDAS ERROR ',12,' FROM LOCKS,TNAR = ',10A2)

IERR = TPERR
RETURN

9200 WRITE(1,9210)TPERR
9210 FORRAT(1X,'RIDAS ERROR ',13,' IN ADDING IRAGE HARE')

IERR = TPERR
RETURN
END
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DAVG -PRIMITIVE FOR AVERAGING VIDEO FRAMES
ARGUMENTS: 8
*INTEGER: FUNCTION CONTROL BLOCK
0 INTEGER: BUFFER
* INTEGER: NO.* OF FRAMES TO AVERAGE
0 INTEGERs TIME TO DISPLAY IMAGE
0 INTEGER: IST BREAKPOINT (MIN)
0 INTEGER: 2ND BREAKPOINT (MAX)
0 LOGICAL: KEYWORD (MINMAX)
*LOGICAL: BATCH

..... --- - --

-- --- - -- -~ ------

CONTIUED -

NEX PAGE
aA6-



DAVG -PRIMITIVE FOR AVERAGING VIDEO FRAMES (CONT'D)

InI

.12



DAVGD -INTERFACE TO PRIMITIVE FOR AVERAGING VIDEO FRAMES
ARGUMENTS: 5

S INTEGER: FCB
* INTEGER., ZERO
S INTEGER: NIDS
*INTEGER: NODS
*INTEGERs BUFFER

DAVGD

BUILD TABLE NAACYE BTH

OF OPTIONS QETU

*NO.OF FRAMES?+ N
*DELAY
*BREAK POINTS
*AUTO RANGE 9SET CODES FOR

10 PARAMS -

PARSECOMMADAD-V



SAVE - PRIMITIVE TO SAVE OUTPUT OF PIPELINE
ARGUMENTSs 7
o INTEGER: FCB
e I NTEGER. BUFFER
* INTEGER: ICHNNO
* INTEGER: DCHNNO
* INTEGERt NBANDS
*INTEGER: BIAS
* REAL-. RSCALE

ALU

INITIALIZE ARSETICP

IMAGE PROCESSOR LOGICHMUNIT

* RBUTN 9 PRO FL LGCUI

* SCROL * ZFIL
0 SH IFT * GRRAM D 1-21
e*CONST * CRCTLDO104

DADRS LOAD TABLE
WITH RAMP

GET CHANNEL
MASK 

6
OF

LTCNT DO

WRITE LOOKUP IFM
TABLE

LOAD INPUT
PARAMETERS

CONST

SET UP DADRS,
ACCUMULATOR

BIAS GET CHANNEL MASK

FDBCK

ESTABLISH

SELECT OUTPUT CODE FEEDBACK

-4 RETURN
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SAVED - SAVE THE OUTPUT OF THE P I PELI NE
ARGUMENTSs 5
* INTEGER: PCB
* INTEGER: ZERO
* INTEGER: NIDS
0 INTEGER: NODS
* INTEGER: IB'JFF

-----.........- ....
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C DAVG2 PRIMITIVE FOR AVERAGING VIDEO FRA PAGE 0001

C DAVG; PRIMITIVE FOR AVERAGING VIDEO FRAMES
C
C
CC * *

C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 1,1980 *
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C *
C
C
C
C MODIFIED TO RUN FROM AUTOMATIC INSPECTION SYSTEMC

SUBROUTINE DAVG (FCB, BUFFER, N, WAIT, MIN, MAX, MINMAX, BATCH)C

C DESCRIPT - PRIMITIVE TO AVERAGE 'N' FRAMES IN THE ACCUMULATOR,
C AND DISPLAY THE RESULT. CYCLE REPEATS UNTIL STOPPED
C OR SAVED BY BUTTON PUSH. (DELETED)
C
C PASSED IN -BUFFER WORK SPACE (10244)
C N NUMBER OF FRAMES TO AVERAGE / CYCLE
C WAIT TIME IN 1/10TH OF SEC. TO DISPLAY IMAGE
C MIN 1ST BREAKPOINT ON IFM PIECEWISE MAPPING
C MAX 2ND BREAKPOINT ON IFM PIECEWISE MAPPING
C MINMAX KEYWORD FOR AUTOMATIC RANGE FINDING
C
C RETURNED - NONE
C
C SUBS - M7OP GETS VERSION INFORMATION
C GBITS FILLS ARRAY WITH BIT PATTERN IN WORD
C PBITS FILLS WORD WITH BIT PATTERN IN ARRAY
C DMASK COMPUTES CHANNEL MASK FROM CHANNEL NUMBER
C RBUTN CLEAR THE BUTTON WORD (DELETED)
C SCROL CLEAR THE SCROL REGISTER
C SHIFT CLEAR THE OFM SELECT SHIFT
C CONST CLEAR CONSTANT REGISTER
C LTCNT WRITES LUT MASK TO ENABLE CHANNELS
C MNMAX FIND THE MINIMUM AND MAXIMUM OF IMAGE
C LUT LOADS THE LUT WITH SPECIFIED MAP
C OFM LOADS THE OFM WITH SPECIFIED MAP
C ALU DEFINES ALU OPERATION
C FDBCK WRITES THE FEEDBACK LOOP CONTROL WORD
C DEXEC FLUSHES THE M7O COMMAND BUFFER
C DWAIT PAUSE FOR AWHILE
C IFM LOADS THE IFM WITH SPECIFIED MAP
C

INTEGER FCB(1), BUFFER(I)
INTEGER N, WAIT, MIN, MAX
LOGICAL MINMAX

C
INTEGER VRSION, DIGCHN, DIGMSK
INTEGER X, Y
INTEGER OUTSEL(8)
REAL SLOPE

C
INTEGER PBITS, DMASK /* EXTERNAL FUNCTIONSC

C GET VERSION INFOC
CALL. M700P (FCB, VRSION, NCHAN, LEVELS, IRMEM, I, I, I,I IFDBCK, It 1, 1, 1, 1, 1, 1, 1, 1, 1, 1)

C
C GET DIGITIZER CHANNEL NUMBER
C

CALL GBITS,(LRMEM, BUFFER, 16)
DICHN = PBITS (BUFFER(9), 4)
DIGMSK a DMASK (DIGCHN)

C

INITIALIZE M70

CALL SCROL (FCB, Or 0, 17, 0, 0)
CALL SHIFT (FCB, 0, O O, 0, 0)
CALL. CONST (FCB, 0, 0, 0, 0, 0)
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C DAVO: PRIMITIVE FOR AVERAGING VIDEO FRA PAGE 0002

CALL. PROFL (FCB, 0, O, 0, Or 0)
CALL ZFIL (BUFFER, 512, 0)
CALL GRRAM (FCB, BUFFER, 0, 0)
CALL CRCTL (FCB, O 0, O, O0 , O, 0, O, 0)

IF N > 32 THEN DON'T NEED TO LOAD IFN
C

IF(N .GT. 32)G0 TO 140
NN=N
IF(N ,EQ. 32)NN=16
SLOPE=I./FLOAT(NN)

C
DO 1201J=1,N

DO 110 1,512
ISTART=(J-1)*512
IDX=ISTART+I-1
BUFFER(I)=IFIX(IDX*SLOPE)

110 CONTINUEC t
CALL. IFM(FCB,BUFFER,ISTART,512,0,0,0)

C

C FCB
C MAP = IFM CONTENTS
C START = ZERO RELATIVE POSITION OF STARTING POINT
C COUNT = THE NUMBER OF IFM ELEMENTS TO TRANSFER
C PACK = I IMPLIES PACKED MODE
C VRTRTC =
C READ = 0 IMPLIES WRITE, 1 IMPLIES READ
C
120 CONTINUE
C DEFINE AND LOAD LUT MAP FOR DIGITIZING CHANNEL. FOR SLOPE OF I

C
140 DO 22 I=1,256

BUFFER(I)=I-1
22 CONTINUE
C

CALL L.UT(FCB,BUFFERDIGMSK,7,0,0)
C
C CHECK IF WANT DIFFERENT SCALING
C

IF( .NOT. MINMAX)GO TO 310
C
C ENABLE THE DIGITIZING L.UT, GET MIN AND MAX, RELOAD LUT
C

CALL LTCNT(FCBDIGMSK,7,OO)
CALL MNMAX(FCB,MZN,MAX,I,ZI,I)

310 MINF*I=MIN.I
C

DO 305 I=I,MINP1
BUFFER(I)=O

305 CONTINUE
C

SL.OPE=255./(MAX-fIN)
MINP2=MINPI+I

C
DO 320 I=MINP2,MAX

BUFFER(I)=IFIX((I-MINP1)*SLOPE+.5)
320 CONTINUE
C

MAXF 1=MAX 1
C

DO 340 I=MAXPI,256
BUFFER(I)=255

S40 CONTINUE

CALL. L.UT(FCB,P.UFFER1,7,DIGMSK,0,O)
C
C FCB
C MAP = MAP FUNCTION FOR LUT
C COLOR BIT MASK FOR WHICH LUTS TO WRITE
C VRTRTC a
C READ 0 IMPLIES WRITE, I IMPLIES READ
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C DAVO: PRIMITIVE FOR AVERAGING VIDEO FRA PAGE 0003

CC LOAD THE OTHER LUTS

DO 40 1=1,256
BUFFER(I)=I-1

40 CONTINUE
C

CALL LUT(FCBBUFFER,7,7r0,0)C

C FCB
C MAP = MAP FUNCTION FOR LUT
C COLOR = BIT MASK FOR WHICH LUT'S TO WRITECHANNL =CHANNEL CODE BIT MAP

VRTRTC
C READ 0 IMFPL.IES WRITE, I IMPLIES READ

C
C SET UP THE ALU TO ACCOMPLISH AN 'A + B'
C

DO 70 1=1,8
OUTSEL(I)=;12 /*ALU OUTPUT

70 CONTINUE
C

CALL. ALU(FCBO,:11,I11,BUFFEROUTSEL,1,0,0,0,1,1,0)
C
C MODE = 0 IMPLIES ARITHRETIC, I IMPLIES LOGICAL
C BFUNC = BLOTCH FUNCTION (:11 IMPLIES A + B)
C NFUNC = NORMAL FUNCTION (:11 IMPLIES A + B)
C CONST = 8 WORD INTEGER CONSTANT ARRAY
C OUTSEL = SELECTION (12 IMPLIES ALU OUTPUT)
C EFOM = 1IMPLIES EXTEND SIGN BIT
C ESHIFT = RIGHT SHIFT OUTPUT WITH SIGN EXTENSION
C CARYIN = OVERFLOW FLAG SET ONLY DURING READ
C CARRY = OVERFLOW FLAG SET ONLY DURING READ
C EQUAL = FRAME EQUALITY FLAG SET DURING READ
C READ 0 0 IMPLIES WRITE, I IMPLIES READ
C
C CLEAR THE ACCUMULATOR
C

CALL FDBCK(FCB,2,3,-1,1,0,0,1,1,0)C

C FCB
C COLOR = BIT MASK SELECTING COLOR
C CHANL - BIT MAP SELECTING CHANNEL
C BITP = BIT MAP SELECTING BIT PLANES
C BYPIFM = 0 IMPLIES USE IFM, 1 IMPLIES BYPASS IFM
C PIXOFF FIXEL OFFSET
C EXTERN = 1 IMPLIES EXTERNAL INPUT
C ZERO = 0 IS NORMAL, I IMPLIES FEEDBACK ALL O'S
C ACCUM = 1 IMPLIES ACCUMULATOR MODE
C ADWRT = I IMPLIES ADDITIVE WRITE
C
C ENABLE THE LUTS FOR THE DIGITIZER TO GET A BLACK & WHITE PICTURE
C

CALL. LTCNT(FCB,DIGMSK,7,OO)
C
C FCB
C MASK - BIT MASK FSR WHICH LUT S T ENABLE
C COLOR B BT MASK FOR WHICH COLORS TO ENABLE
C VRTRTC
C READ 0 IMPLIES WRITE, 1 IMPLIES READ
C
C RELOAD OFMS WITH POSITIVE UNITY TRANSFORM
C

DO 198 1=1,512
BUFFER(I)=I-1

198 CONTINUE
C

CALL OFM(FCB,BUFFER,7,0,0)
C
C FEEDBACK N TIMES
C

DO 80 I1,N
CALL FDBCK(FCB,2,3,-.1,1,0,O,0,1,0)
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C DAVG: PRIMITIVE FOR AVERAGING VIDEO FRA PAGE 0004

C
C FCB
C COLOR = 4,2,1 FOR REDGREENBLUE (ORDER?)
C CHANL = BIT MASK SELECTING DESTINATION CHANNEL
C BITP BIT MASK S5ELCTIN? BITMPLANES
C BYPIFM = 0 IMPLIES U FM,1 I PLIES BYPASS IFM
C PIXOFF =
C EXTERN
C ZERO
C ACCUM
C ADWRT
C
80 CONTINUE
C
C SET UF ALU OST FOR ACCUMULATOR
C

DO 50 I=1,8
OUTSEL( I) 10

50 CONTINUE
C

CALL ALU(FCB,O,:14,:14,BUFFEROUTSEL,0,O,0,o,O,O,O)C
C FCB
C MODE = 0 IS ARITHMETIC, I 11PLIES LOGICAL
C BFUNC = SET FOR A+A (USED WHEN N>32)
C NFUNC SET FOR A*A (USED WHEN N>32)
C CONST
C OUTSEL= OUTPUT SELECTION ARRAY
C EOFM =
C ESHIFT =
C SHIFT =
C CARYIN =
C CARRY =
C EQUAL =
C READ =
C

IF(N .LE. 32)60 TO 600
C
C OTHERWISE SHIFT DATA UP TO THE MSB
C
C SET ALU FOR ALU OUTPUT
C

[)0 88 I=1,8
OUTSEL(I)=;12

88 CONTINUE
C

CALL ALU(FCBO, 14,: 14,BUFFEROUTSEL,O,O,OO,0,0,0)
C FCB
C MODE = 0 IMPLIES ARITHMETIC
C BFUNC = ALU FUNCTION IN ROI (:14 IMPLIES A+A)
C NFUNC = ALU FUNCTION OUTSIDE ROI (:14 IMFLIES A4A)
C CONST = 8 WORD CONSTANT ARRAY
C OUTSEL = OUTPUT SELECTION ARRAY
C EOFM = SIGN EXTEND OFM
C ESHIFT = SIGN EXTEND RIGHT SHIFT
C SHIFT = RIGHT SHIFT
C CARYIN = SETS THE CARRY IN CONDITION
C CARRY =
C EQUAL =
C READ = 0 IMPLIES WRITE, 1 IMPLIES READ
C
C

IF(N ,EQ. 64)GO TO 500
IF(N .EQ. 128)GO TO 510
IF(N .EQ. 256)G0 TO 520
GO TO 600

C
C
C MULTIPLY BY TWO BY FEEDING BACK AND DOING A+A
C
500 (ALL FDBCK(FCB,0,3,-1,1,0,0,0, 1,0)
C
510 CONTINUE
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C DAVUB PRIRITIVE FOR AVERAGING VIDEO FRA PAGE 0005

C
C RULTIPLY BY TWO BY FEEDING BACK AND DOING A+A
C

CALL. FDBCK(FCBD,3,-1,1,00,0,1,D)

SET ALU OST FOR OFA AND THEN FEED BACK THE 2ND CHANNEL TO THE 1STC520 DO 99 1-1,8

OUTSEL(I)=:11
99 CONTINUE

CALL ALU(FCB,O,:14,;14,BUFFEROUTSEL0,,O0,O,O,,O0)
CALL LTCNT(FCB,2,7,0,O)
CALL FDBCK(FCB,2,1,-I,1,0,,0,D00,0)

C
C FEEDBACK I TIRE THRU THE IFN TO ACCORPLISH A D1VIDE BY N
C AND PUT IN 1ST MERORY CHANNEL
C
600 CALL. FDBCK(FCB,2,1,-1,0,0,0,0,0,0)
C
C ENABLE THE LUTS FOR THE CHANNEL THAT THE OUTPUT WAS FED BACK TO
C
444 CALL L.TCNT(FCB,1,7,0,0)
C
C SCALE UP BY RELOADING OFMS W1TH SLOPE OF 4
C

DO 294 1=1,512
BUFFER(I)=I+I I+I-4
BUFFER(51241)=51241I+1II-4

294 CONTINUE
C

CALL OFR(FCB,BUFFER,7 ,O,0)C
C TRANSFER COMMAND BUFFER TO RODEL 70
C

CALL DEXEC (FCB)C
RETURN
ENO
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_ _ _ _ N I- -D V PAGE 0 1

C DAVGD: INTERFACE FOR VIDEO AVERAGEING. PAGE 0001

C DAVGO: INTERFACE FOR VIDEO AVERADEING.

C
C REAL TIRE XRAY -. AUTORATED INSPECTION SYSTER
C VERSION 1.0 JUNE 1,198D
C BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C * *
C
C

C RODIFIED TO RUN FROR AUTORATIC INSPECTION SYSTER

SUBROUTINE DAVGD (FCB, ZERO, NIDS, NODS, BUFFER)
C
C DESCRIPT - DIGITIZES A VIDEO IRAGE AND SURS FRARES IN THE ACCURULATOR
C TO DISPLAY A FRARE AVERAGE IN SEMI-REAL TIRE.
C SETS UP PARARETER SYSTER FOR CALL TO DAVO.
C WRITTEN BY DAN KINNEY, BOEING GAT, 3/17/80
CC

INTEGER ZERO(I), FCB(1), BUFFER(1)
INTEGER NIDS, NODS

C
INTEGER OCHNNO(16)
INTEGER ODSRN, DTYPE, FTYPE, NS, NL, NBANDS
INTEGER N, WAIT, MIN, MAX
LOGICAL. RINRAX, BATCH
INTEGER INARES(48), CODES(6), SIZES(6), COUNTS(6), NPARRS
INTEGER*4 ADDRI, ADDRR, ADDRS(6)

C

E BUILD PARARETER PRORPTS
C
C SET N = 16 DEFAULT

CALL ZRVD ('N ',IARES(l), 16)
CODES(1) = 0
SIZES(l) = 1
ADDRS(1) = ADDRI (N)
COUNTS(I) = 0
N =16

C
C SET DEFAULT WAIT TO 10

CALL ZMVD ('WAIT ',INARES(9), 16)
CODES(2) = 0
SIZES(2) = 1
ADDRS(2) = ADDRI (WAIT)
COUNTS(2) = 0

C
WAIT = 10

C
C SET MIN 0 0, DEFAULT

CALL ZMVD ('MIN ',INARES(17), 16)
CODES(3) = 0
SIZES(3) -1
ADDRf(3) = ADDRI (MIN)
COUNTS (3) = 0
RIN - 0C

C SET fAX 255 (DEFAULT)
CALL ZNVD ('MAX ',INARES(25), 16)
CODES(4) - 0
SIZES(4) = 1
ADDRS(4) - ADDRI (MAX)
COUNTS(4) = 0
RAX = 255
CALL ZMVD ('RINRAX ',INARES(33), 16)
CODES(5) = 3
COUNTS(5) 0 0

C
CALL ZMVD ('BATCH ',INARES(41), 16)
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C DAVGD: INTERFACE FOR VIDEO AVERAGEING. PAGE 0002

CODES(6) m 3
COUNTS(6) = 0

NPARMS = 6
CALL PARAMS (FCB, INAMES, CODES, SIZES, ADDRS, COUNTS, NPARRS)
IF (N .LT. 1) N m 2
IF (N .GT. 256) N = 256
N = 2**IFIX(ALOG(FLOAT(N))/ALOG(2.))
IF (MIN .LT. 0) MIN = 0
IF (fIN GE. MAX) fIN = 0
IF (MAX .LE. MIN) MAX a 255
IF (MAX .GT. 255) MAX = 255

IF (COUNTS(5).Eg.1) MINMAX TRUE.
IF (COUNTS(6).EO.1) BATCH .TRUE.

C
C OPEN OUTPUT DISPLAY IMAGE

ODSRN = I
DTYPE = I
FTYPE 2
NS a 512
NL = 512
NBANDS = 1

C
C
C DO ACTUAL DIGITIZING AND SUMMATION

CALL DAVG (FCB, BUFFER, N, WAIT, MIN, MAX, MINMAX, BATCH)%LVS =1256
.HNNO( ) = 0

CALl. SETUP (FCB, BUFFER, NBANDS, NLEVS, OCHNNO, 0, 1)
C
C CLEAN UP

CALL. ICLOS (FCB, ODSRN)
RETURN
END
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C SAVE: PRIRATIVE TO SAVE OUTPUT OF PIPE PAGE 0001

C SAVE: PRIMATIVE TO SAVE OUTPUT OF PIPELINE
C
C
C * REAL TIME XRAY - AUTOMATED INSPECTION SYSTEM
C * VERSION 1.0 JUNE 111990 •
C * BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C * *
C

SUBROUTINE SAVE (FCB, BUFFER, ICHNNO, OCHNNO, NBANDS,
RIEBIAS, RSCALE)

C WRITTEN BY DAN KINNEY, BOEING OAT R&D, 4/21/80.
C
C DESCRIPT - PRIMITIVE TO SAVE THE PIPELINE OUTPUT OF A DISPLAY
C IMAGE IN REFRESH MEMORY
C
C PASSED IN - BUFFER INTEGER WORK SPACE (1024.)
C ICHNNO ARRAY OF INPUT CHANNEL NUMBERS
C OCHNNO ARRAY OF OUTPUT CHANNEL NUMBERS
C NBANDS NURBER OF SANDS IN INPUT IMAGE
C BIAS CONSTANT VALUE TO BE ADDED TO IMAGE
C RSCALE RESCALE FACTOR
C
C RETURNED - NONE
C
C SUBS - DADRS
C LTCNT
C CONST LOADS CONSTANT REGISTERS
C ALU DEFINES THE ALU OPERATION
C IFM
C FDBCK WRITES THE FEEDBACK LOOP CONTROL WORD
C
C CHANGES - COMPUTATION OF IFR RAMP CHANGED FROM 'INRESCALE' TO
C '(I-1)*RESCALE' JON 6/9/80.
C
C

INTEGER FCB(I), BUFFER¢i)
INTEGER ICHNNO(16), OCHNNO(16), NBANDS
INTEGER BIAS
REAL RSCALE
INTEGER CHMASK(16), CHCODE
INTEGER OUTSEL(8)
INTEGER BUTTON, X. Y

C
C
C INITIALIZE 070

CALL RBUTN (FCB, BUTTON, X, Y)
CALL SCROL (FCB, 0, 0, 17, 0, 0)
CALL SHIFT (FCB, 0, 0, 0, 0, 0)
CALL CONST (FCB, 0, 0, 0, 0, 0)
CALL PROFL (FCB, 0, 0, 0, 0, 0)
CALL 2FIL (BUFFER, 512, 0)
CALL GRRAR (FCB, BUFFER, Or 0)
CALL CRCTL (FCB, 0, 0, 0, 0, 0, 0, 0, 0, 0)

C
C COMPUTE INPUT CHANNEL MASK FROM CHANNEL CODE ARRAY

CALL DADRS (CHMASK, ICHNNO, CHCODE, NBANDS)
C WRITE LUT MASK TO SELECT INPUT IMAGE OR IMAGES

CALL LTCNT (FCB, CHCODE, 7, 0, 0)
C /* MASK - CHCODE MASK FOR WHICH CHANNELS TO ENABLE
C /* COLOR = 7 MASK FOR WHICH COLORS TO ENABLE

SET UP CONSTANT REGISTERS FOR BIASING IMAGE AFTER ADDER
CALL CONST (FCS, BIAS, BIAS, BIAS, O, 0)

C
C SET UP ALU

DO 50 ]11,9
OUTEL(I) - :11

50 CONTINUE
C
C DEFINE ALU OPERATION
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C -.---S _PRIMATIVE TO SAVE OUTPUT OF PIPE PAGE 0002

CALL ALU (FCB, 0, 0, 0, BUFFER, OUTSEL, O, 0, O, 0, O 0. 0)
C / OUTSEL = ;11 PIPELINE OUTPUT
C C ~~DEF INE I FA ACL A

THE .25=1( * ) 10 SIT TV DOWN TO 8 BIT MEMORY
DO 60 1=1,1024

BUFFER(l) - (1-1) * RSCALE * .25
60 CONTINUE

C
CALL 1F (FCB. BUFFER, 0, 1024, 0, 0, 0)

C /* MAP = BUFFER RESCALE RAMP FUNCTION
C /* START = 0 FIRST POSITION TO LOAD IN 1FM
C / COUNT = 1024 NUMBER OF ELEMENTS TO TRANSFER
C /* PACK =0 1 IMPLIES PACKED MODE TRANSFER
C /* VRTRTC = 0 WAIT FOR VERTICAL RETRACE INTERVAL
C /* READ = 0 0 IMPLIES READ, 1 IMPLIES WRITEC

C COMPUTE OUTPUT CHANNEL MASK FROM CHANNEL CODE ARRAY
CALL DADRS (CHMASK, OCHNNO, CHCODE, NBANDS)

C WRITE THE FEEDBACK LOOP CONTROL WORD
CALL FOBCK (FCB, 1, CHNASK, -1, 0, Or O O 0, 0)

C / COLOR = 1 4, 2, 1, FOR RED, GREEN, AND BLUE
C /* CHANL - CHMASK BIT MASK SELECTING DESTINATION CHANNEL
C I* BITP = -1 BIT MASK SELECTING THE BIT PLANES
C /* BYPIFA = 0 0 IMPLIES USE IFM, 1 IMPLIES BYPASS IF
C

RETURN
END
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C SAVED: SAVE THE OUTPUT OF THE PIPELINE PAGE 0001

C SAVED; SAVE THE OUTPUT OF THE PIPELINE
C
C
C *
C * REAL TIRE XRAY - AUTOMATED INSPEC7ION SYSTEM
C * VERSION 1.0 JUNE 1,1980
C a BOEING AEROSPACE QUALITY ASSURANCE TECHNOLOGY
C *
C
C

SUBROUTINE SAVED (FCB, ZERO, NIDS, NODS, IBUFF)
C
C WRITTEN BY DAN KINNEY, BOEING OAT R&D, 4/21/80.
C
C DESCRIPTION: SAVED calls the Primitive SAVE to save the Pipeline
C output of a displaw image in refresh memory.
C
C specifw Passed variables

INTEGER ZERO(i), FCB(1), IBUFF(1)
INTEGER NIDS, NODSCC specif- input and output image variables

INTEGER ICHNNO(16), OCHNNO(16)
INTEGER IDSRN, ODSRN, DTYPE, FTYPE, NS, NL, NBANDS
INTEGER IDX, NLEVSC

C specifv Parameter system variables
INTEGER INAMES(16), CODES(2), SIZES(2), COUNTS(2), NPARMS
INTEGER*4 ADDRI, ADDRR, ADDRS(2)
INTEGER BIAS
REAL RSCALE

LOGICAL LOCKED(16)
INTEGER ICBPT, CHAN1, ILOCK

C
C check value of NIDS

IF (I.LE.NIDS .AND. NIDS.LE.3) GOTO 100
CALL TNOUA ('ERROR: ',8)
CALL. TNOU ('NO INPUT, OR MORE THEN THREE INPUTS SPECIFIED',45)
RETURN

C
100 CONTINUE

C check value of NODS
IF (NODS.tE..) GOTO 200

CALL TNOUA ('ERROR: ',S)
CALL TNOU ('MORE THEN ONE OUTPUT SPECIFIED',30)
RETURNC

200 CONTINUE
C build Parameter swstem Prompts

CALL ZMVD ('BIAS ',INAMES(1), 16)
CODES(l) 0
SIZES(1) I
ADDRS(1) ADDRI (BIAS)
COUNTS(1) 0
BIAS = 0

C
CALL ZNVD ('RESCALE ',INARES(9), 16)
CODES(2) = I
SIZES(2) = 1
ADORS(2) z ADORR (RSCALE)
COUNTS(2) = 0
RSCALE = 1.0

C
NPAKRMS = 2

C
C call Parameter swstem to check/PromPt options

CALL PARAMS (FCBP INAMES, CODES, SIZES, ADDRS, COUNTS, NPARMS)
C
C open input imale

lOX = I
DO 400 IDSRN = 1,NIDS

CALL JOPI (FCB, ]BUFF, IDSRN, DTYPE, FTYPE, NS, NL, NBANDS)
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C SAVED; SAVE THE OUTPUT OF THE PIPELINE PAGE 0002

IF (FTYPE.EQ.2) 60TO 300
CALL TNOUA ('ERROR: ',8)
CALL TNOU ('INPUT RUST BE A DISPLAY IRAGE',29)
60TO 900

300 CONTINUE
C Prevent memorw management from overwritting image

ICBPT = IDSRN * 256
CHANI = FCB(ICBPT+87)
ILOCK = AND (ZERO(906+CHANI), :17)
LOCKED(IDSRN) = .FALSE.
IF (ILOCK .EQ. 2) LOCKED(IDSRN) - .TRUE.
IF (.NOT.LOCKED(IDSRN)) CALL LOCK (FCB, IDSRN)

C
C load arra with channel number corresponding to each band

CALL CHREQ (FCB, IDSRN, ICHNNO(IDX), NLEVS)
IX = IDX + NBANDS

400 CONTINUE
NBANDS = IDX - 1

C
C open output image

IF (NODS.EQ.1) GOTO 500
C IF NO OUTPUT IS SPECIFIED, OVERWRITE THE IMAGE

DO 410 1=1,16
OCHNNO(I) = ICHNNO(I)

410 CONTINUE
60TO 700

C
500 CONTINUE

ODSRN = NIDS + 1
CALL IOPO (FCB, IBUFF, ODSRN, DTYPE, FTYPE, NS, NL, 1)
IF (FTYPE.EQ.2) GOTO 600

CALL TNOUA ('ERROR: ',8)
CALL TNOU ('OUTPUT RUST BE A DISPLAY IMAGE',30)
6010 800

600 CONTINUE
CALL CHREP (FCB, ODSRN, OCHNNO, NLEVS)

C
700 CONTINUE

C Call subroutine or privative to do the actual operation
CALL SAVE (FCB, IBUFF, ICHNNO, OCHNNO, NBANDS, BIAS, RSCALE)
CALL SETUP (FCB, IBUFF, NBANDS, NLEVS, OCHNNO, 0, 1)
CALL CONST (FCB, BIAS, BIAS, BIAS, OF 1)

C
800 CONTINUE

C close all output images
CALL ICLOS (FCB, ODSRN)

C
900 CONTINUE

C close all input images
DO 910 IDSRN = 1,NIDS

IF (.NOT.LOCKED(IDSRN)) CALL UNLOCK (FCB, IDSRN)
CALL ICLOS (FCB, IDSRN)

910 CONTINUE
C
C exit

CALL DEXEC (FCB)
RETURN
END
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APPENDIX 7
SUPPORTING SOFTWARE DESCRIPTIONS

A BRIEF DESCRIPTION OF EACH OF THE ADDITIONAL SUBROUTINES USED IN

THE COMPUTER-AIDED INSPECTION SOFTWARE IS LISTED BELOW FOR CLARITY.

ALL ARGUMENTS ARE 16 BIT INTEGERS (INTEGER*2) UNLESS OTHERWISE

NOTED.

ADDIS (CHAN,BUFFERKEYARRAYFLAGS,ALTRTN,INDEX,FNO,BUFLEN,KEYLEN)
ADDIS IS A MIDAS (MULTIPLE INDEX DATA ACCESS SYSTEM) SUBROUTINE
USED TO ADD A RECORD AND PRIMARY KEY OR A SECONDARY KEY TO A
DATA-BASE. THE ARGUMENTS ARE:
CHAN = SYSTEM CHANNEL NURBER TO THE DATA FILE.
BUFFER = AN ARRAY IN RERORY CONTAINING THE RECORD TO BE ADDED,

OR THE PRIMARY KEYWORD IF A SECONDARY KEY IS ADDED.
KEY = KEYWORD TO BE ADDED TO THE INDEX.
ARRAY = A 14 WORD ARRAY CONTAINING INDEX AND RECORD POINTERS AND

ERROR CODE
FLAGS = A 16 BIT W6RD USED TO PASS OPTION CONDITIONS TO MIDAS.
ALTRTN = RETURN TAKEN IF ANY ERROR OCCUtES.
INDEX = INDEX LEVEL, 0 - PRIRARY, 1-19 FOR SECONDARIES.
FNO = FILE NUMBER, ALWAYS = 0
BUFLEN = LENGTH OF DATA BUFFER, 0 IF WHOLE RECORD.
KEYLEN = LENGTH OF KEYWORD, 0 IF WHOLE KEYWORD.

CLEAN
CLEAN IS A SUBROUTINE FROR THE STC SYSTER 500 SOFTWARE USED TO
INITIALIZE THE RODEL 70 HARDWARE AND CLEAN THE IMAGE DIRECTORY.
THIS SUBROUTINE WAS MODIFIED TO BE COMPATIBLE WITH AUTOMATIC
OPERATION.

CLOSSA (ICH)
PRIME SUPPLIED SUBROUTINE USED TO CLOSE A DISK FILE. ICH IS
CHANNEL TO BE CLOSED.

CRDR7O (CORDERR)
CHDR7O PASSES A COMMAND TO THE STC SYSTEM 500. THIS SUBROUTINE
WAS WRITEN TO BE COMPATIBLE WITH AUTOMATIC PROCESSES. THE
ARGUMENTS ARE:
CORD = COMMAND LINE IN SYSTEM 500 FORMAT.
ERR = ERROR CODE, 0 = NO ERROR.

CR1LDR CRLDR IS A SYSTEM 500 SUBROUTINE USED TO LOAD DATA INTO COMMON.
IT WAS MODIFIED TO BE COMPATIBLE WITH AUTOMATIC OPERATION.

CNVBtA (KEY,VALUE,BUFFER,BUFLEN)
CNVB$A IS A PRIME SUPPLIED SUBROUTINE TO CONVERT A DOUBLE
PRECISION INTEGER TO ASCII. THE ARGUMENTS ARE:
KEY = KEY FOR CONVERSION TO OCTAL, DECIMAL, OR HEXIDECIRAL.
VALUE = 4 BYTE INTEGER TO BE CONVERTED.
BUFFER a ARRAY TO RECEIVE ASCII CONVERSION.
BUFLEN = LENGTH OF ARRAY IN BYTES.

CSTRtA (TEXTA,LENA,TEXTB,LENB)
CSTR$A IS A LOGICAL FUNCTION SUPPLIED BY PRIME USED TO COMPARE TWO
TEXT STRINGS. ITS VALUE IS TRUE IF THE STRINGS COMPARE. THE
ARGUMENTS ARE:
TEXTA = FIRST STRING FOR REFERENCE.
LENA = LENGTH OF TEXTA IN BYTES.
TEXTS = SECOND STRING TO COMPARE.
LENS = LENGTH OF TEXTB.
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DATEtA (BUFFER)

DATEGA IS A DOUBLE PRECISION REAL FUNCTION SUPPLIED BY PRIME, AND
IS USED TO GET THE CURRENT DATE. THE VALUE OF THE FUNCTION IS
ASCII IN THE FORM OF 'RM/DD/YY'. THE ARUGUMENT IS:
BUFFER = DATE IN THE FORM 'DAY, RON DD YEAR', AND RUST BE AT

LEAST 16 BYTES LONG.

DELESA (FZLELEN)
DELEtA IS A LOGICAL FUNCTION SUPPLIED BY PRIME, USED TO DELETE A
FILE. THE FUCNTION IS RETURNED TRUE IF SUCCESSFUL. THE ARGUMENTS
ARE;
FILE = NAME OF FILE TO BE DELETED.
LEN = LENGTH OF FILE NAME IN BYTES.

DELET$ (CHAN,BUFFER,KEY,ARRAYFLAGS,ALTRTN,INDEXFNO,BUFLEN,KEYLEN)
DELET$ IS A MIDAS (MULTIPLE INDEX DATA ACCESS SYSTEM) SUBROUTINE
USED TO DELETE A RECORD AND PRIMARY KEY OR A SECONDARY KEY FROMACDATA-BASE. lpHtRprj~FAN = SYS R TO THE DATA FILE.

BUFFER = AN ARRAY IN MEMORY CONTAINING THE RECORD TO BE DELETED,
KEY = KEYWORD TO BE DELETED FROM THE INDEX.
ARRAY = A 14 WORD ARRAY CONTAINING INDEX AND RECORD POINTERS AND

ERROR CODE.
FLAGS = A 16 BIT WORD USED TO PASS OPTION CONDITIONS TO MIDAS.
ALTRTN = RETURN TAKEN IF ANY ERROR OCCURES.
INDEX = INDEX LEVEL, 0 = PRIMARY, 1-19 FOR SECONDARIES.
FNO = FILE NUMBER, ALWAYS = 0
BUFLEN = LENGTH OF DATA BUFFER, 0 IF WHOLE RECORD.
KEYLEN = LENGTH OF KEYWORD, MUST BE 0

EXIT
EXIT IS A PRIME SUBROUTINE USED TO RETURN TO THE OPERATING SYSTEM.

FILL$A (BUFFERBUFLEN,'CHAR')
FILLSA IS A PRIME SUPPLIED SUBROUTINE TO FILL AN ARRAY WITH BYTES
OR CHARACTERS. THE ARGUMENTS ARE4
BUFFER = ARRAY TO BE FILLED.
BUFLEN = NUMBER OF BYTES IN BUFFER.
'CHAR' = THE CHARACTER TO USED TO FILL THE ARRAY. THE CHARACTER

RUST BE LEFT JUSTIFIED.

GCHR$A (TEXT,POS)
GCHR$A IS AN INTEGER FUNCTION SUPPLIED BY PRIME USED TO GET A
CHARACTER FROM A TEXT STRING. THE VALUE OF THE FUNCTION IS A
LEFT JUSTIFIED, BLANK PADDED 2 BYTE INTEGER. THE ARGUMENTS ARE:
TEXT = TEXT STRING SUPPLYING THE CHARACTER.
POS = POSITION IN TEXT OF CHARACTER WANTED.

LOCK$ (CHAN,BUFFERKEY,ARRAY,FLAGSALTRTNINDEX,FNO,8UFLENKEYLEN)
LOCK$ IS A MIDAS (MULTIPLE INDEX DATA ACCESS SYSTEM) SUBROUTINE
USED TO LOCATE AND LOCK A RECORD FOR EDITING AND UPDATING.
THE ARGUMENTS ARE:
CHAN = SYSTEM CHANNEL NUMBER TO THE DATA FILE.
BUFFER = AN ARRAY IN MEMORY CONTAINING THE RECORD TO BE LOCKED.
KEY c KEYWORD TO LOCATE THE RECORD.
ARRAY = A 14 WORD ARRAY CONTAINING INDEX AND RECORD POINTERS AND

ERROR CODE.
FLAGS = A 16 BIT WORD USED TO PASS OPTiON CONDITIONS TO MIDAS.
ALTRTN = RETURN TAKEN IF ANY ERROR OCCURES.
INDEX = INDEX LEVEL, 0 = PRIMARY, 1-19 FOR SECONDARIES.
FNO = FILE NUMBER, ALWAYS = 0
BUFLEN = LENGTH OF DATA BUFFER, RUST BE 0
KEYLEN = LENGTH OF KEYWORD, RUST BE 0
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LSIZE (TEXT,LEN)
LSIZE IS AN INTEGER FUNCTION USED TO DETERMINE THE LAST NON BLANK
CHARACTER IN A TEXT STRING. THE VALUE OF THE FUNCTION RETURNED IS
THE BYTE COUNT OF THE LAST NON-BLANK CHARACTER. THE ARGUMENTS
ARE:
TEXT = TEXT STRING TO BE EXAMINED.
LEN = LENGTH OF TEXT.

RCHRSA (DIEXT,DPOS,STEXTSPOS)
RCHRSA IS A PRIME SUPPLIED SUBROUTINE USED TO ROVE ONE CHARACTER
FROM ONE STRING TO ANOTHER. THE ARGUMENTS ARE:
DTEXT z DESTINATION TEXT STRING.
DPOS = POSITION IN DESTINATION STRING.
STEXI = SOURCE TEXT STRING.
SPOS = POSITION IN SOURCE STRING.

RSTRSA (STEXTLENS,DTEXTLEND)
MSTRSA IS A PRIME SUPPLIED SUBROUTINE USED TO MOVE A STRING FROM
ONE ARRAY TO ANOTHER. THE ARGUMENTS ARE:
STEXI = SOURCE TEXT.
LENS = LENGTH OF SOURCE STRING.
DTEXT = DESTINATION TEXT.
LEND = LENGTH OF DESTINATION ARRAY (BLANK PADDING OR TRUNCATION

IS PERFORMED)

MSUiBSA (STEXT,LENS,STARTS,ENDSDTEXT,LEND,STARTD,ENDD)
MSUB$A IS A PRIME SUPPLIED SUBROUTINE USED TO MOVE A TEXT STRING
FROM ONE ARRAY TO ANOTHER. THE ARGUMENTS ARE:

Ef = NU 4X16URCE TEXT.
STARTS = START POSITION IN SOURCE TEXT.
ENDS = END POSITION IN SOURCE TEXT.
DTEXT = DESTINATION TEXT.
LEND = LENGTH OF DESTINATION TEXT.
STARTD = POSITION IN DESTINATION TEXT TO DEPOSIT TEXT.
ENDD = END POSITION IN DESTINATION TEXT FOR DEPOSITED TEXT.

NEXT$ (CHANBUFFER,KEYARRAY,FLAGS,ALTRTN,INDEX,FNOBUFLENKEYLEN)
NEXT$ IS A MIDAS (MULTIPLE INDEX DATA ACCESS SYSTEM) SUBROUTINE
USED TO LOCATE A SPECIFIC RECORD BY KEYWORD OR THE NEXT
RECORD IN THE INDEX. THE ARGUMENTS ARE:
CHAN = SYSTEM CHANNEL NUMBER TO THE DATA FILE.
BUFFER = AN ARRAY IN MEMORY TO RECEIVE THE RECORD.
KEY = KEYWORD TO LOCATE THE RECORD.
ARRAY = A 14 WORD ARRAY CONTAINING INDEX AND RECORD POINTERS AND

ERROR CODE.
FLAGS = A 16 BIT WORD USED TO PASS OPTION CONDITIONS TO MIDAS.
ALTRTN = RETURN TAKEN IF ANY ERROR OCCURES.
INDEX = INDEX LEVEL, 0 = PRIMARY, 1-19 FOR SECONDARIES.
FNO = FILE NUMBER, ALWAYS = 0.
BUFLEN = LENGTH OF DATA BUFFER, 0 FOR FULL RECORD.
KEYLEN = LENGTH OF KEYWORD, 0 FOR FULL KEY, >0 FOR PARTIAL KEY.

PACK (TEXT,LEN)
PACK IS A SUBROUTINE USED TO REMOVE ILLEGAL FILE NAME CHARACTERS
FROM A TEXT STRING. THE ARGUMENTS ARE:
TEXT = TEXT STRING.
LEN = LENGTH OF STRING.

PAUS (IGO)
PAUS IS A SUBROUTINE USED TO HOLD THE PROGRAM FLOW UNTIL THE
OPERATOR PRESSES A TERMINAL KEY. THE ARGUMENT IS:

GO = RETURNED 0 IF '0' OR 'ESCAPE' KEY IS PRESSED, OR 1 FOR
ANY OTHER KEY.
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PEDIT (CHAN,BUFFERSTART.ENDERASE)
PEDIT IS A SUBROUTINE USED 70 PERFORM THE SCREEN EDITING FUNCTION.
THE ARGUMENTS ARE;
CHAN = CHANNEL TO A FORMATTED SCREEN TEMPLATE FILE
BUFFER = ARRAY HOLDING ALL THE DATA INPUT OR OUTPUT VIA THE

TEMPLATE.
START = FIRST LINE NUMBER IN TEMPLATE FILE TO BE USED BY PEDIT.
END = LAST LINE NUMBER IN TEMPLATE FILE TO BE USED BY PEDIT.
ERASE a FLAG T0 ERASE SCREEN BEFORE TEMPLATE DISPLAY.

READL (BUFFERNCHAR,LENB)
READL IS A SUBROUTINE USED TO GET A LINE OF TEXT FROM THE
OPERATOR. THE ARGUMENTS ARE:
BUFFER = ARRAY TO ACCEPT TEXT.
NCHAR = NUMBER OF CHARACTERS ENTERED BY OPERATOR.
LENB = LENGTH OF BUFFER.

READN (TEXTLENGNUM)
READN IS A SUBROUTINE USED TO DISPLAY A LINE OF TEXT AND ACCEPT
A DECIMAL INTEGER (IN ASCII) FROM THE TERMINAL OPERATOR.
THE ARGUMENTS ARE:
TEXT = A LINE OF TEXT T0 BE DISPLAYED AS A PROMPT.
LENG = THE LENGTH OF THE TEXT IN BYTES.
NUN = RETURNED INTEGER ENTERED AT TERMINAL.

RECYCL
RECYCL IS A PRIME SUPPLIED SUBROUTINE USED TO ALLOW OTHER USERS
OF THE SYSTEM TO USE YOUR TIRE SLICE.

RPTGEN (SPCHNCHANBUFFER,LINESSTART,ENDFORM)
PRTGEN IS A SUBROUTINE FROM THE SCREEN EDITING SYSTEM USED TO
PRODUCE REPORTS. THE ARGUMENTS ARE:
SPCHN = CHANNEL TO A LINE PRINTER SPOOL FILE, IF 0 THEN TO

THE OPERATOR'S TERMINAL.
CHAN = CHANNEL TO THE FORMATTED SCREEN TEMPLATE FILE.
BUFFER = ARRAY CONTAINING ALL THE DATA FOR THE REPORT.
LINES = RETURNED NUMBER OF LINES SENT T0 SPOOL FILE.
START = FIRST LINE IN TEMPLATE FILE USED IN REPORT.

0 Fih ERVEPORT.

RS (ARGSHIFT)
RS IS A PRIME SUPPLIED FUNCTION USED TO SHIFT A SINGE PRECISION
INTEGER (16 BITS) TO THE RIGHT (TOWARD LOWER SIGNIFICANCE).
THE ARGUMENTS ARE:
ARO = INTEGER TO BE SHIFTED.
SHIFT = NUMBER OF BITS T0 SHIFT.

SETERM (TYPE)
SETERM IS A SUBROUTINE USED TO GET THE OPERATOR'S TERMINAL TYPE
AND LOAD A COMMON ARRAY WITH CONTROL COMMANDS. THE ARGUMENT IS;
TYPE = RETURNED TYPE CODE FOR TERMINAL.

SPOOLS (KEY,FILEFLEN,INFO,BUFFER,BLEN,ERROR)
SPOOLS IS A SUBROUTINE SUPPLIED BY PRIME TO PASS A FILE TO THE
LINE PRINTER SPOOLER. THE ARGUMENTS ARE:
KEY = FLAG FOR SPOOLER MODE, I = PRINT.
FiLE = FILE NAME TO BE PRINTED.
FLEN = LENGTH OF FILE NAME.
INFO = 12 WORD ARRAY USED TO PASS INFORMATION TO SPOOLER.
BUFFER = WORKING ARRAY FOR SPOOLER.
BLEN = LENGTH OF BUFFER IN WORDS.
ERROR = RETURNED ERROR CODE.
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TiMT (UNIT,ADDR,COUNT,COMNDSTATUS)
TSRT IS A PRIME SUPPLIED SUBROUTINE USED TO CONTROL THE MAGNETIC
TAPE. THE ARGUMENTS ARE:
UNIT = MAGNETIC TAPE DRIVE NUMBER, 0 RELATIVE.
ADDR = MEMORY ADDRESS OF BUFFER FOR RECORD I/O, FOUR BYTES IF

IN VIRTUAL MODE.
COUNT = NUMBER OF WORDS TO TRANSFER, BETWEEN 0 AND 6000.
COMND = COMMAND FLAG FOR ACTION REQUESTED.
ERROR = RETURNED ERROR CODE.

TIOU (CHAR)
TIOU IS A PRIME SUPPLIED SUBROUTINE USED TO OUTPUT ONE CHARCTER
TO THE OPERATOR'S TERMINAL. THE ARGUMENT IS:
CHAR = THE CHARACTER TO BE OUTPUT, LEFT JUSTIFIED.

TIMESA (BUFFER)
TIMEtA IS A DOUBLE PRECISION REAL FUNCTION SUPPLIED BY PRIME. IT
IS USED TO GET THE CURRENT TIRE OF DAY. THE VALUE OF THE FUNCTION
RETURNED IS EQUAL TO HOURS SINCE MIDNIGHT. THE ARGUMENT IS:
BUFFER = RETURNED ASCII VALUE OF TIRE IN FORM 'HR:MN:SC', AND

MUST BE AT LEAST 8 BYTES LONG.

TNOU (TEXT,NCHAR)
THOU IS A PRIME SUPPLIED SUBROUTINE USED TO OUTPUT A LINE OF TEXT
TO THE OPERATOR'S TERMINAL, FOLLOWED BY A CARRIAGE RETURN AND
LINE FEED. THE ARGUMENTS ARE:
TEXT = TEXT OF OUTPUT MESSAGE.
NCHAR = NUMBER OF CHARACTERS IN TEXT.

TNOUA (TEXTNCHAR)
TNOUA IS A PRIME SUPPLIED SUBROUTINE USED TO OUTPUT A LINE OF TEXT
TO THE OPERATOR'S TERMINAL WITHOUT CARRIAGE RETURN AND LINE FEED.
THE ARGUMENTS ARE:
TEXT = TEXT OF OUTPUT MESSAGE.
NCHAR = NUMBER OF CHARACTERS IN TEXT.

TONE
TONE IS A PRIME SUPPLIED SUBROUTINE TO OUTPUT A CARRIAGE RETURN
AND LINE FEED TO THE OPERATOR'S TERMINAL.

TOOCT (NUM)
TOOCT IS A PRIME SUPPLIED SUBROUTINE USED TO CONVERT A NUMBER TO
OCTAL AND DISPLAY AT THE OPERATOR'S TERMINAL.

UNIT$A (CHAN)
UN1T$A IS A LOGICAL FUNCTION SUPPLIED BY PRIME, USED TO CHECK FOR

THE USE OF A CHANNEL NUMBER. THE FUNCTION IS RETURNED TRUE IF THE
CHANNEL IS IN USE. THE ARGUMENT IS:
CHAN = CHANNEL NUMBER TO BE CHECKED.

UPDAT$ (CHAN,BUFFER,KEY,ARRAYFLAGS,ALTRTNINDEXFNOBUFLEN,KEYLEN)
UPDAT$ IS A MIDAS (MULTIPLE INDEX DATA ACCESS SYSTEM) SUBROUTINE
USED TO REWRITE A RECORD PREVIOUSLY FOUND BY LOCKS.THE AGURENTS ARE:CUR = Y CHANNEL NUMBER TO THE DATA FILE.

BUFFER = AN ARRAY IN MEMORY CONTAINING THE RECORD TO BE UPDATED.
KEY = KEYWORD
ARRAY = A 14 WORD ARRAY CONTAINING INDEX AND RECORD POINTERS AND

ERROR CODE.
FLAGS = A 16 BIT WORD USED TO PASS OPTION CONDITIONS TO MIDAS.
ALTRTN = RETURN TAKEN IF ANY ERROR OCCURES.
INDEX = INDEX LEVEL, 0 = PRIMARY, 1-19 FOR SECONDARIES.
FNO = FILE NUMBER, ALWAYS s 0
BUFLEN = LENGTH OF DATA BUFFER, RUST BE 0
KEYLEN = LENGTH OF KEYWORD, MUST BE 0
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VOFEN$ (FILE,FLEN,RODECHANERROR)
VOPEN$ IS A SUBROUTINE USED TO OPEN A FILE ON AN AVAILABLE
CHANNEL (SUPPLIED BY THE SYSTEM). THE ARGUMENTS ARE:
FILE = FILE NAME TO BE OPENED.
FLEN = LENGTH OF FILE NAKE.
MODE = READ/WRITE FLAG.
CHAN = RETURNED CHANNEL FOR OPENED FILE.
ERROR = RETURNED ERROR CODE.

WTLINS (CHAN,BUFFER,COUNT,ERROR)
WTLIN$ IS A PRIME SUPPLIED SUBROUTINE USED TO WRITE AN ASCII
STRING TO A FILE. THE ARGUMENTS ARE;
CHAN = FILE CHANNEL NUMBER.
BUFFER = ARRAY CONTAINING THE STRING TO BE WRITTEN.
COUNT = NUMBER OF 16 BIT WORDS IN BUFFER.
ERROR = RETURNED ERROR CODE.

YSNO$A (TEXTLENKEY)
YSNO$A IS A LOGICAL FUNCTION SUPPLIED BY PRIME USED TO DISPLAY A
MESSAGE AND RECEIVE A YES OR NO FROM THE OPERATOR. THE FUNCTION
IS RETURNED TRUE FOR A YES RESPONSE. THE ARGUMENTS ARE:
TEXT = MESSAGE USED AS A PROMPT, A '? ' IS APPENDED.
LEN = LENGTH OF MESSAGE IN BYTES.
KEY = DEFAULT KEY

ZFIL (BUFFER,LENB,CHAR)
ZFIL IS A PRIME SUPPLIED SUBROUTINE USED T0 FILL AN ARRAY WITH
A SPECIFIC CHARACTER. ZFIL RUNS IN VIRTUAL MODE ONLY.
THE ARGUMENTS ARE:
BUFFER = ARRAY TO BE FILLED.
LENB = LENGTH OF BUFFER IN BYTES.
CHAR = CHARACTER FOR FILLING, LEFT JUSTIFIED.

ZMV (TEXTSLENS,TEXTD,LEND)
2MV IS A PRIME SUPPLIED SUBROUTINE USED TO MOVE A TEXT STRING FROM
ONE ARRAY TO ANOTHER, TRUNCATING OR BLANK PADDING. ZMV RUNS IN
VIRTUAL RODE ONLY. THE ARGUMENTS ARE;
TEXTS = SOURCE TEXT.
LENS = LENGTH OF SOURCE STRING.
TEXTD = DESTINATION TEXT.
LEND = LENGTH OF DESTINATION STRING.

ZMVD (TEXTSTEXTD,LEN)
ZMVD IS A PRIME SUPPLIED SUBROUINE USED TO MOVE TEXT FROM ONE
ARRAY TO ANOTHER. THE ARRAYS ARE ASSURED TO BE OF EQUAL SIZE.
ZMVD RUNS IN VIRTUAL MODE ONLY. THE ARGUMENTS ARE:
TEXTS = SOURCE TEXT STRING.
TEXTD = DESTINATION ARRAY
LEN = LENGTH OF STRING IN BYTES.
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